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Extracts from Dr. Voysey’s Private Journal when attached to the 
Trigonometrical Survey in "Southern and Central India, No. 11. 


In Vol. XIII. of the Journal, p. 853, will be found the first of these papers, 
thdugh in^point of time the last. The Editor now proposes to complete the series 
much of which, in connection with the papers published by the late lamented jl!ap- 
tain Neirbold, will be found of great interest and importance in our present scanty 
koowled^ of the geology of these extensive districts.— Ed. 
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Extract from D. Manuscript.* 

The xnouiftainous tracts of which this Peninsula is compoi^j con« 
sist chieflj of prinfttive formations^ of which the old trap with all its 
subordinates is the principal. , * 

The hills in general do not rise to any great perpendicular ..^ght, 
few are higher than 5000 feet and most only 1000 to 1500, / .id those 
v' vte to the sea 5 to 600 feet. 

i country south of the Krishna may be divided into the eastern 
^ 4e tahle-land, and the Malabar coasU 

j \ KT |jip formation including the older, later and newest, is tie most 
\ \ proSucing ^d^ diamonds, &c« * 

•Wast between the sea and the mountains is low, although' one 
awdasionally meets with slight elevations of 50 or 100 feet. * • 

The general ascent is indeed so trifling that although the ghauts are 
from 50 to 80 miles tfom the sea, their feet are seldom elevated more 

’"j 

* It is not now knowy>who this gentleman was, but Dr. Voysey, had evidently 
'found this general sketch worth notice and the Editor has thuminserted it also. 
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than a few feet above this has been determined by actual measure- 
ment in the Godavery, Krishna and Cavery. 

On the coast of Coromandel the first stratum which meets the eye is 
^ moveable sand^ interspersed with black particles of magnetic ironstone, 
common about Madras and sold in the Bazars under the name of 
Suranmmely. 

Next is found a stiff loam very sterile, extending 2 miles inland, when 
other alluvia, such as sand, marl, disintegrated calc tuff, and a mixture 
of sienitic gravel, are seen in alternating strata. 

The calc tuff is generally covered by a thick stratum of rich black 
mould, which appears to proceed from the quick destruction of the vege- 
tables by the calc tuff. The marl is often 20 ^fect deep, and does not 
^gptain animal remains of any kind ; rolled hornstone, fragments of 
sienite and pebbles are found in it. It very often covers the stratum 
in which the diamond is found. 

The acclivities which are found along the coast about Madras and 
Nellore consist of iron clay used for bricks. Dr. B.’s laterite. 'fhc small 
pebbles or stones in it, resemble fioetz greenstone : mica is also found 
near Pondicherry, and a secondary fioetz lime with shells tised for 
paving the streets. • 

In the vicinity near the sea are found remarkable petrifactions of 
large pjpees of trunks and branches of tamarind wood. 

Transition limestone is met witliTn some abundance, and in mountain 
iBasses q^ar the Krishna at Chintapally. If might be taken for fioetz 
limestone, but there arc animal remahis in it. Calc tuff and sienite are 
found, and a black limestone which burns white. About Lat. 13" 14^ 
N. mountains of transition flinty slate make their appearance 3000 feet 
above the level of the sea. The Pulicat hills. — They run in uninter- 
rupted ranges from about 15 to 20 miles in the direction of the coast. 
The hill on which the Tripety Pagoda stands belongs to this rock and 
it further continues to the banks of the Pennar.^ * • 

In the branch, south of Cuddappah which runs nearly east aq^ west, 
I found small veins of plumbago. Sulphuret of lead with a large pro- 
portion of silver is found, 15 miles in a N. E. direction: 

The flmty slate appears to rest on greenstoTie slate, which often 
makes its appearance in the Pallams, the Pqjicat hills, and to the 
northward. - * • 
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The hiUs at Vellore and the big and little Mount at Madras, are 
mostly transition trap. 

They consist of a friable mixture of hornblende, felspar, quartz, 
and mica, with garnets and pyrope with epidote. The hornblende is 
found in the hills in nodules in concentric layers like basalt. 

Under and among these hills, rocks of the old trap rise often in high 
ranges with acute points. Felspar, hornblende and quartz with a small 
proportion of mica, pyrope and epidote enter it as foreign minerals* 
When the latter, particularly garnet, are absent the felspar is red. Of 
this rock, the generality of the hills on this coast consist. It seems to 
rest on granite near the seven pagodas : a rare occurrence, the appearance 
of the granite along thft coast. The granite is particularly striking here on 
account of its freshness, whilst the former is found tarnishing and scal’i*^ 

The hornblende which forms a constituent of our primitive trap is 
in general shining black, and contains iron in so great a quantity as to 
be^ attracted by the magnet when in small particles. It is the same in the 
greenstone and greenstone slate on which the transition flinty slate of 
the Puiicat hills rests. The greenstone of that part of the country ex- 
posed t<f the air becomes green, although it is black, and does not con- 
tain a pftrticle of copper. 

The brown and hydrous copper of Dr. T. is found here and in some 
places mica slate with large garnets. , 

A compact greenStone, foliated and ringing when struck, is used for 
lingams. Common hornblende of an olive-green is found in tlie BaA- 
maul in Noorcull, in primitive trap with garnets. A remarkable rock 
called black granite procured near Madras, is common augite rock. It 
occurs only massive, greenish black, opake ; in small thin pieces, and 
on the edges in large pieces, olive-green and transparent. Internal 
lustre resinous, glistening and splendcut ; fracture foliated and granular 
^ and on the whole uneven. A two fold cleavage is observable, it is semi- 
hard, rather Wittle, fca^y frangible, Sp. Gra.^. 20. garnets are found 
in it And basalt. If the latter indistinct grains of a black colour, 
foliated fracture and less hard than the augite ; the former A'e of a 
ruby colour. ‘ 

Another stone found in this part of the country (Madras), 1 will call 
compact hornblende, ^though it differs in many respects from that 
' rock. 
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Its colour is Olive green with a lighter greenish grey streaky fracture 
granularly foliated^ opake ; lustre glistening on the foliations, for the 
rest dull. Semi-hard, rather brittle, but difficultly frangible ; fragments 
wedge shaped sp. G. 3. 53. It is perhaps a species of common acti- 
nolite. 

The Corundum is found frequently in rocks of the old trap forma- 
tion. The iron which is found accompanying it is common black 
hornblende. Corundum in rolled pieces occurs in alluvial strata along 
with the diamond, epidote, greenstone &c. 

Among the trap rocks in the southern Baramahl, I have often met 
with several pieces of actinolite ; and near Salem and Namcull in 
kidneys, native magnesia accompanied with figure stone or agalma- 
4^1ite. 

Of iron ores. I have only found on the coast the common iron 
sand in the beds of rivers and some swamp ores in the low country. 

Besides the abovemeutioned trap the old clay slate (?) formation 
occurs and mica slate. The former about the Krishna under transi- 
tion* limestone also with flinty slate on one side and primitive en the 
other. « 

Mica slate 1 have discovered under the greenstone slate near the 
copper mines. 

Extracts from Dr. Voysefs Private Journal. 

Friday f \Sth November, 1818. — (Quitted Paranibo^r at 1 1 o’clock, and 
arrived ^t the Red hills half past 1 2. Barometer yesterday at 2 o’clock, 
768 m. Ther. 78® : to-day at 2 o’clock same, Ther. 81®. Irregular 
appearance of the iron clay, sometimes containing large pieces of brown 
ironstone, but for the most part small, with a considerable quantity of 
magnetic iron ore. Iron clay formation continues, although covered 
with a thick bed of sand, 

Monday, 16M November, 1818. — The iron clay still continues, but 
we now and then meet wHh lumps of quartz anckffiartz ro^,- brought to 
mend the tanks and roads. • 

Tueiday, \7th November, 1818. — Swam across a considerable stream 
and found on the banks lumps of fullers’ earth lying on*a quartzy sand 
intermixed with bits of quartz. * 

Wednesday, 18^4 November, 1818. — On the^ borders of a tank I 
found a very considerable quantity of the pyriform brown iron stone, * 
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which I a]so found at intervals all the way to Nyour Choultry, in the 
neighbourhood of which it is found in large quantity. The iron clay 
was frequently seen throughout the journey, sometimes containing both 
large and small pieces and blocks of quartz. On approach to the Choultry 
we observed a number of smiths at work. The forge and bellows of 
the usual rude construction ; the iron ore is brought from the neigh- 
bouring hills : these hills arc continuous with those of Naggery Nose 
Worramallepett, and appear to be of the same composition ; granite at 
bottom and sandstone at top. 

The ore is the slaty red iron ore of mineralogists, and produces to- 
lerable iron. In the neighbouring jungle, several large blocks of granite 
were visible peeping through the iron clay : in one place containing 
large specks of black mica, the stratification not real, since it was not, 
continuous. The iron clay exactly resembles tliat of Midnapoor, con- 
taining brown red hematite and quartz. Tlie granite resembles that of 
Cornwall with more mica, making it somewhat darker. The most re- 
markable plants are Euphorbia antiquorum, Aselepias aphylla, Cassia 
auriculata, Gloriosa superba. The extent of the iron clay formatioh, is 
well worthy of consideration, and I regret much that my mode of tra- 
velling docs not allow me to pay more attention to its connexion with 
other rocks, as yet I have only seen it with granite, upon which it is 
directly laid. 

The water of the* tank at this CHbultry, built of granite, is very pure 
and contains very little muriate of soda. I brought frorn then?e 
marked No, 1, granite, iron clay, and red iron stone brought from the 
hill of Goondum or Mokush ; my information was obtained from the 
Brahmin of Nyarpet. 

Thursday y 19M November , 1818. — A short time after quitting the 
Chouvadi early in the morning, I observed clay slate coming out in 
the road, which was strewed for a considerable distance with large 
pieces of quartz and'^e iron clay. On examining the water of the 
tank, I detected sulphate of lime in considerable quantity as well as 
muriate of soda. I observed lumps of greenish blue clay slate-* in the 
village, said to come from the neighbouring hills ; the commencement 
of the Venkatagherry range. 

Friday y 2^ th November ^ 1818. — I observed granite coming to-day 
' within a few yards of the C)ioultry, and in another pla^e a large quantity* 
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of flesh-colored felspar in blocks with stripes and lumps of quartz, also 
mica slate and granite, with a large quantity of green hornblende,* the 
decomposition of the hornblende leaves a greenish yellow clay very 
plastic ; my time was so short that I was not able to search for the 
junction of the primary rocks with the iron clay. The heavy rain pre- 
vented me from opening the Palanqiieen, so that I lost the termination 
of it. I saw it for the last time about 3 coss from Nyarpet. 

Saturdaify 2\st November y 1818. — Just after quitting Goodoor, I 
observed large masses of granite cropping out, with a very large pro- 
portion of white felspar : during the day large pieces of quartz, sand- 
stone, and iron clay were strewed along the road, but no rocks visible, 
tn the neighbourhood of this village Venkataclffellum, there are large 
jljasses arid the tanks are built of the latter. 

Sunday, 22nd November, 1818. — Nellorealong dirty town, built on, 
and partly of, the iron clay, which is here to be seen in an imperfect 
sort of stratification or rather seams which arc neither parallel nor 
horizontal. I saw a well, 20 or 30 feet deep dug through the iron clay, 
whifth resembles very nearly those specimens presented to Mr# K. by 
Col. M. said to come from Mysore. • 

Monday, 2*M November, 1818, — Paid a visit to Mr. Suttoif at 12 
o’clock, and went with him to see the quarries of iron clay. In one 
place over a stratum of it, the mould was upwards of fifteen feet in 
thickness and in others less. * • 

obscjvcd pieces of brick and pottery, close to the surface of the 
clay in the vegetable mould. An antique figure of Buddha built into 
the masonry that forms the foundation of Mr. Lord’s house near the 
quarries, has a very picturesque appearance. I also visited the iron 
clay in the banks of the Pennar, where it is seen on the right bank in 
great abundance : the bed of the river, which is very much choked up 
by alluvium, and therefore much higher than when the pagoda was ^ 
built on its banks, is mfw clFccting serious bj;ttr(flies in the wall sur- 
rounding it, as well as in a little temple or Chauvadi built on an elevat- 
ed portion of the iron clay. The alluvium of the Pennar is entirely 
silicious, mixed with a few shells. 1 bathed, and found the water, where 
we crossed, brackish. The iron clay of this neighbourhood contains 
more cellular cavities and more brown hematitedLhan I have hitherto 
• ^ * Epidote ^ undetermhied. 
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seen. Tfce neighbouring hills contain abundance of granite inter- 
mixed with hornblende, which I saw in a large piece near the tank. 

Wednesday ^ 2bth Novemher^ 1818. — We passed a tank built of the 
iron clay, which was however, entirely grass grown, as well as its banks, 
and surrounded by ancient granite statues of Siva, having a most 
romantic appearance, from its evidently great antiquity, and its remote- 
ness from any habitation or temples. The soil and appearance of the 
country differs greatly from that on the other side of the Pennar, being 
very silicious. The Mango topes are in great abundance, and a greater 
extent of land is in cultivation. 

Friday ^ 27 th November , 1818. — Quitted Mawildroog for Ramahpa- 
tam, the sandy soil and shells betoken our near approach to the sen, 

Satardayy 2Sth November, 1818. — On the hill is a temple in ruins^ 
dedicated to the worship of Jagannath, built of iron clay and primitive 
greenstone ; some images and inscriptions on the latter are very little 
defaced. A name of Vishnu, Palaram his brother, Shabudra his sister. 
The hill consists of iron clay and is about a mile In circumference, of an 
oblong form completely insulated. On the hill I found bits of tiiica 
el.ate, and primitive greenstone, with quartz rock and brown ironstone ; 
but I wis told they were all brought from a hill six coss distant. 1 
cannot sufficiently regret my inability to observe the junction of the 
iron clay with the primitive rocks. The same magnetic ironstone is to 
be found here as at»^he red hills ; I’ascended the hill thrice during my 
twelve hours’ stay. ** 

Monday, 30 ih November, 1818. — The basis of the hill is granite with 
a considerable proportion of hornblende stratified ; the strata dipping 
to the south at an angle of 90 and running east and west. On the 
summit the brown ironstone was j)ure, but lower down it was intermixed 
with quartz in considerable quantity. Thermometer 80”. Magnetic iron 
ore in considerable quantity ; also veins of graphic granite : at the foot 
I picked up Some ])P>""itive greenstone but saw none on the hill. I 
counted about 40 eminences of nearly a conical form in the large plain, 
about 20 miles in diameter. N.B. The ironstone appeared to b6'on the 
granite in an unconformablc position. I observed the Nepeta Amboi- 
nica, seu Indica in great profusion on the. summit of the mountain. At 
the top I saw the sea at a distance of eight miles. The whole country 
between this place and Ongolc appeared to be an aUuvial clay mixed 
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^th small pieces of granite, greenstone, blue clay slate, and calc tuff 
mixed with clay. 

Yellumpillyy Tuesday y Xst Pecemhery 1818. — The soil of the road and 
its neighbourhood was a rich black mould, tolerably stiff and retentive 
of moisture, and appeared to be the result of the decomposition of the 
primitive trap rock, of which the adjoining hills consist ; we came to their 
feet or rather passed the end of the chain about eight miles from 
Ycllumpilly. I ascended about 100 feet and found them to consist of 
vertical strata of trap, composed principally of hornblende in large crys- 
tals with a little felspar, with veins of hyaline quartz, and of granite 
containing garnets and very brilliant felspar ; also large masses of a 
compound of what I shall call at present common schorl and grenatitc, 
4j^iough iji appearance very like. The vein of granite containing the 
garnets projected beyond the other strata, shewing less facility of 
decomposition. I saw also brown greenstone. Farther on in the road, 
we passed over granite and gneiss in vertical strata ; the up^er stra- 
tum consisting of calc tuff in a clayey loam. The variety of minerals, 
pladts, insects, birds, &c. seen through this short march k truly 
astonishing and 1 unceasingly regretted my rapid passage thif)ug!i so 
many novelties. • 

Thursday y drd Pecemher^ 1818. — I ascended a hill two miles from 
the Chauwadi, and found primitive greenstone in vertical strata, with 
veins of granite and brown ironstohe : the directi^i S. E. The soil 
and cultivation as yesterday : about 10 it coinmcnced raining and con- 
tinued through the day, preventing me from making any examination 
of the interesting hills we passed. They appeared to consist of vertical 
greenstone, mostly conical, some small ones castellated and quite desti- 
tute of herbage, the former being but thinly covered. At one time I 
could count at least 40 of these conical hills, sometimes connected with 
each other by a low chain, at others quite isolated. In the plain at^ 
intervals we passed ovet the black mould, at^*«'w*icTs ovdr beds of calc 
tuff and decomposing greenstone. ^ . 

Friday y Ath Pecembery 1818. — Our road to Repurlah lay through 
mountains of the same description as yesterday, greeustone slate in 
which were beds of quartz. On the road lay c^c tuff with pieces of 
greenstone cemented in it. The calc tuff contains a considerable 
quantity of argil^ and here and there small crystals of quartz. I was“ 
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not near enough to any of the hills to ascend, if I had time ; when 
we had performed half our march the rice fields made their appear- 
ance, and the road was strewed with bits of a conglomerate very much 
resembling the iron clay, hut consisting of carbonate of lime and ferru- 
ginous clt'iy ; now and then in the road and in the beds of nullahs 
highly inclined strata of gneiss and greenstone slate made their 
appearance. In a little temple built in honor of Hiinooman, and in 
which there was his figure in basso-relievo, the portico was built of 
a beautiful sienitic granite, the hornblende nearly micaceous, being 
arranged in stripes with great regularity ; my piety prevented me from 
robbing it of a bit for my cabinet. The face of the country now^ 
changed, and the numerous conical hills began gradually to disappear 
as we left them behind us, and at the end of the long plain before uH»r 
appeared a chain of hills running N. E., as far as we could see ; their 
shape angular and slightly peaked, altogether different in their general ^ 
aspect from those wc had quitted. I took the height of the Bar. 
exactly at 12, but discovered that the Calcutta workman had un- 
fortunatdy neglected to solder the tube, which had shifted its place 
and totally altered the measure. Thermometer 82®. 

Saturday t ^th December, 1818. — ^The heat and other occupations 
prevented me from going out until the evening, when I ascended the 
hill on which a small pagoda is built, due west from the Chauv^di, the 
steps, in number about 50, were formed of large slabs of clay slate ; 
quartz rock was scattered about in very large masses ; the pagoda wasf 
built jirincipally of greenstone and schistose limestone, the rock sur- 
rounding it and on which it was built, was quartz rock coloured by 
iron, with veins of brown ironstone. 

Sunday, Gt/i December, 1818. — In consequence of a halt, I rose this 
morning very early for the purpose of visiting once more the hill and 
pagoda. I found the whole to consist of quartz rock strongly impreg- 
iii'ted with iron, excepir~Jhat in some places, it consisted of a white 
quartz in large blocks ; that which was impregnated with iron bad veins 
of browu ironstone running through it, principally in N. E. dirtfetion. 
Tiie limestone and greenstone as well us clay slate come from hills 
about two coss nearly due west of the village. 

Monday, 7ih Dcceij^ber, 1818. — The quartz rock continued for 
some miles from Nacricull, end we there saw a slaty livciestoue crossing 

•2d 
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our path, which continued to appear from time to time until we were 
past Peddurgall. I afterwards saw large blocks of granite containing 
epidote ; I could not however trace any connexion between the two 
rocks. The limestone appeared at times in vertical strata and at others 
nearly horizontal ; it is not at all crystalline, and contains a considera- 
ble quantity of argil. 

Tuesday, 8/A Becemher, 1818. — At Dachapilly, on our road to the 
Kistna, the horizontal limestone, or at least nearly so, made its appear- 
ance in great abundance ; all the houses and walls of the gardens were 
built of it. In a pagoda I saw large blocks at least five feet by three. 
At this place it was to be seen of all colours from a very white semi- 
crystalline to a black colour. On our road aftej quitting Dachapilly, it 
<h?ltemated with the argillaceous calc tuff ; about four miles from Dacba- 
pilly it was seen in great quantity of a dark black colour (compact 
Lucullite of Jameson), and on our approach to Pondegul it was covered 
by large and small rounded masses of quartz rock in considerable 
quantity. When on the bank of the Kistna, it was horizontal and of all 
colours, zoned, auvl with a substance intervening between the strata 
sometimes white and fibrous like tremolitc, at others like red and black 
ironstone ; sometimes containing small nodules of red ironstone, and in 
one instance, from a specimen I found in the bed of the river, green 
quartZn. 

Two furlongs above, and one below our present station, are found in 
the bed of the Kistna, large and small rounded pebbles of granular 
quartz rock, jasper with quartz and micaceous iron ore interspersed in it. 
The strata on the bank for at least fifty feet, have sunk in a very abrupt 
manner, I should suppose, from the gradual undermining of the river 
which is rapid and very full in the rainy season : it brings with it vast 
quantities of mud, which it deposits at the sides on the limestone, and 
thus marks its height. The river is about the breadth of the Thaineij 
at Battersea, and becomes suddenly very dt^p. The extent of th^ 
limestone formation, which is the compact limestone of Jameson, and 
although a secondary formation wouldf form a very handsome polished 
marble, is very considerable ; I first saw it at Nacricull, distant about 
thirty miles. It appears unfavourable to vegetation as in the jungle we 
saw nothing but two species of Euphorbia, and ^ome hardy leguminous 
plants ; I have t;S yet searched in vain for petrifactions. 
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Wednesday f 9 th December^ 1818.— This morning I walked for some 
distance by the river side and on the bank above it ; here I found the 
calc tuff in abundance containing rounded pieces of quartz^ &c. exactly 
similar to those found on the river side. It is more than probable 
therefore, that these were once enveloped in the same substance, which 
being decomposed the stones contained in it were either carried down 
to the river or left on the surface of the limestone ; the stratum of calc 
tuff must, however, have been of little thickness originally or more of 
it would have remained. I observed the same on this side of the river 
fWarripilly), whicli we crossed this morning in round boats of wicker 
covered externally with leather, and took possession of a large Caravan- 
serai or Musjeed. ^strolled after to the ruins of a large pagoda 
built of the limestone and with very large blocks, some of which werigs.: 
10 feet in length; it appeared to be attached to a large palace or 
building surrounded formerly by an extensive wall : in the pagoda were 
images of Siva and a lingam : the only information we could obtain 
from a brahmin respecting it, was that it was built by a Hindu raja 
many 3 iears ago, and was no longer used for worship, having Keen 
defiled. 'All round it were immense masses of the limestone com- 
pletely denuded of all earthy covering. The walls were built of two 
solid pieces of stone placed on their edges, leaving a wide intervening 
space, so that on the outside they appeared 10 or 12 feet thick., 

* Thursday^ lOfh Jyecember^ 1818.— Quitted Warripilly very early, so 
that I could not see the termination of the limestone. \Y^ien W6 
quitted Goonderpour where we breakfasted, I observed large blocks of 
granite strewed in every direction ; this continued for a considerable 
distance, perhaps three or four miles, when irregular lumps of a primi- 
tive greenstone appeared among them ; I perceived the calc tuff in small 
pieces, but could not ascertain if it existed in any quantity or whether 
brought there by accident : after a furlong the granite again ; to-day 
kkilarge masses, in on^^jace an isolated block 20 feet in height and 
30 in circumference. At this place the Musjeed and part of the 
fort is built of it. It is of a white colour, a large proportion oMelspar 
and little mica, quartz moderately abounding : I observed no hornblende 

. • , ft 

in it. 

Friday^ Wih December, 1818.— I saw by moon-light some precipi- 
tous rocks of no great height and at a short distance from the road ; 

‘ ’ 2 D 2 
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they had the rounded appearance of granitic blocks : at sunrise at a 
short distance from Teeperty, I saw the granite again, and found on my 
arrival the principal edifices partly built of it : it is highly crystalline 
and rather large grained. Strolling to the westward about five hun- 
dred yards from the town, I fell in wdth a large surface, not rising 
above ten feet from the ground, in an irregular manner, and extending 
about 100 by 50 feet wide, containing in it rounded and angular masses 
of a crystalline micaceous greenstone, which I presume the most 
superficial observer would consider as having been inclosed in the 
granite, when the latter w'as in a fluid state. I procured specimens of 
Jboth granite and greenstone, but could not get at one which shewed 
their union. • 

Qy. Ilow high has the iron clay been observed ? At Cape G. H. 
very little above the level of the sea, and there covered by the 
sand flood ; on the coast of Coromandel the highest I have seen about 
!00 feet ; also what connexion with the calc tufl* if they may not be 
traced passing one into the other ? 

Saturday i \2th Becemhery 1818. — Immense blocks of granite, all the 
way to Nclgondah, scattered without order throughout an \?xtensive 
plain sometimes rising into hills of various sizes* 

Nelgondah is situated between two very large and lofty hills con- 
sisting entirely of granite, sometimes white, reddish and black, con- 
taining veins of quartz of small size, and withofit any beds of other 
rocks as far as I could observe, my time being short ; the plain 
reminded me of that in the neighbourhood of Ongole from the 
numerous unconnected hills and mountain masses. 

Sunday y \Zth Becemher, 1818. — ^The granite rock which we ascend- 
ed yesterday, and which we found so precipitous on its southern face, 
was continued in a lengthened declivity for a mile and a half, between 
Nelgondah and Mungoor. We saw rocks of granite scattered in every^ 
direction, and on the sul face of those near thetVuad, the 'calc tufl* mar?J 
its appearance, and from its decomposition gave the thin crust of 
soil oh the surface a red colour ; small pieces of greenstone were now 
and then seen, but no rocks. 

Tuesdayy \bth Becemhery 1818. — I quitted Narrampet yesterday at 
three in the afternoon and passed through a beentiful vale between two 
lofty ridges of grrnitic hills ; at their feet I saw greenstone in abundance. 
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I also saw<i bed of a substance in specific gravity, hardness and fracture, 
much resembling corundum excepting colour which was green. 

Monday y 2]st December, 1818. — Facts in illustration of the history 
of iron clay formation, belonging according to Werner to the floetz 
trap. 

1st. Its extensive diffusion, — Carnatic, Malabar Coast, Orissa, and 
Midnapore. 

2d. Small elevation above the level of the sea. 

3d. Connection in the Carnatic with primary rocks, Concan, Ma- 
labar. 

4th. Its being apparently confined to the coast or extending only 
a short distance inland. 

Saturday, ^th January, 1819. — I quitted the cantonilient, S§;; 
cundrabad, at three o’clock. I met Major Ilopkinson at the bund 
of the tank, who was making or repairing the road destroyed by 
the overflow of last season ; he was in the act of directing the removal 
of a large block of the greenstone ; he told me that the vein was con- 
tinued'^ beyond the tank in a northerly direction, but that it could not 
be traedd farther south ; also that the large vein crossing the road to the 
residency, was continued in the same direction to Ilyauttnuggur 12 
miles distant. He mentioned the singular discovery of cairns and 
druidical circles by W. V, of the Artillery ; one of them had been open- 
ed lately of a curiods formation aiidT several bones had been found in it. 
The granite continues to wear exactly the same aspect here and on the 
road we have travelled from Secuudrabad, the loggan stones and tors 
being very numerous. 

Sunday, lO^A January, 1819. — Halted the whole day at Chin- 
chawalee ka Durga, and in the afternoon visited the tombs of 
Golconda ; large cupolas supported on square pilasters of granite of an 
extraordinary length, some of them were at least 20 feet high, of 
^"^lid stone. ' The tbofb is in the centre of "the hall, formed by the 
cupola and is made of greenstone. Of this stone we discovered a 
vein about 10 feet wide and running east by south, the same direc- 
tion as those in Hydrabad : the sides were composed of granite 
intermixed with the greenstone which affected the form of rhomboidal 
blocks, and was pen|itrated by quartz veins. From the top of one 
of the tombs we had a veny fine view of the fort of (rolconda, which is 
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not so strong as it is supposed to be. Granite. No •diamonds. 
The characteristics of this country and striking ones they are ; loggan 
stones and tors of the most grotesque appearance, generally smaller 
than their support or pediment, and in many instances piled together by 
threes ; their origin I shall hereafter speak of : — tanks of large dimen- 
sions Tarying from twenty to thirty miles in circumference, formed 
by dividing the bed of a natural lake formed during the rains, into two 
parts by a large mound or bund, through which several locks suffer 
the water to escape as it is wanted to fertilize the other half of the 
bed, converted into paddy fields : — the trap or greenstone running twenty 
miles E. by S. of which I have seen three miles ; this stone is used for 
lingams and gods by the Hindus, and for tombs by the Mahomedans, 

^ Monday^ Wth January^ 1819. — ^We travelled through a country 
similar in all respects to the one we had quitted, except that the 
granite tors assumed a still more grotesque appearance as wc ad- 
vanced, until within two miles of Puttuncheroo, when the granite 

r * • 

suddenly ceased to he visible and a fine plain of alluvial soil was spread 
out laefore us covered with trees and bearing the strongest pioofs of 
great capability for cultivation. 

Tuesday ^ Vlth January ^ 1819. — The country between PuttUncheroo 
and Begumpett, on which the village is built, consisted of the same 
fertile soil and plain, bounded on the east and west by low granite 
hills still preserving their peculiar features, whbn on our arrival ' 
at-Begumpett the granite suddenly reappeared in our path and formed 
the hill on which it stands. On descending wc found a stiff bluish clay 
which continued to the place of our encampment Susdanuggur, on the 
borders of a tank. 

Wednesday^ 13M January ^ 1819. — Wc travelled through the same 
plain ; low granite hills making their appearance until we nearly 
reached Wondole, when quartz rock forming considerable elevations ^ 
running in a N. and SK direction ; this rocjir continued for a mila/ 
and a half, and then disappeared two or three hundred yards, from 
Jogypett, the place of our encampment* There the rock rises highest, 
perhaps 50 feet. The quartz appears to have been once covered by 
an iron clay deposit from the quantity of pisiform iron ore found on 
it and from that formation being found in the ra^j^ines and rents at the 
sides and bottom pf the hills. • 
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Thursday^ \Mh January^ 1819. — We passed through Jogypett, 
and crossed a plain about 7 miles in breadth, between the quartz rock 
and the hill on which Col. Hampton’s flag was fixed ; the sides were 
covered with angular and rounded masses of a rapidly decomposing 
greenstone or hornblende rock, on breaking which the grey colour of 
the decomposing surface was found extending into the black crystal* 
line rock for about 2 lines. The soil formed by its decomposition was 
very rich and retentive of moisture. The form of the surrounding 
elevations was nearly similar and had nearly the same N. and S. direc- 
tion. The stone had no perceptible effect on the magnet. 

Monday y \Hth January y 1819. — ^We quitted Tadmanoo for Jogypett : 
I had a better opportunity of observing the scattered lumps anJ 
masses of granite, which arc strewed without order on ther plain a^ 
the foot of the quartz rock. I observed no difference in its structure 
from that of llydrabad. On descending the hill 1 passed just before 
the sun rose, through a stratum of air in wrhich the evaporation was 
rapidly going on, producing a very cold sensation ; when 1 came 
to thed 3 ottom, as I had gone faster than to allow the inferior strJftum 
to be ifffected by the same cause, the warmth w^as very agreeable, 
but as •! could go no lower it speedily became cold as before, until 
the sun rose and counteracted the effect of the evaporation. I forgot 
to observe that the quartz rock is crystallized in rhombs, some of the 
angles of which ar^very perfect. * 

Tuesday y (Mungul) Vdth January, 1819. — We crossed the quartz roCk 
which is not above three hundred yards in breadth and on descending 
into the plain watered by the large tank of Jogypett, soon met with lumps 
and masses of granite, which gradually increased to the river Manjira, of 
which it formed the banks : on crossing the river, now about its medium 
height, we observed with surprise veins of white granite passing through 
the syenitic granite, which forms its banks. The rock containing these 
^eins is inucli more ai^..^^e])tiblc of decomposition from the hornblende 
which it contains, than the veins of red and white granite, and the 
appearance produced, was like*a fret work, when the broad surface of 
the rock was exposed ; when an edge was left to the action of the 
atmosphere it was in* small diagonal ridges. 

This formation ap^^ared confined to a space of a few hundred yards 
‘ only on the right bank of jthe river. ^ 

• Uttarpara Taikiichns Pi h’ic l.t'brary 

Acca. 
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It is worthy of remark that this river after we crossed it at Begum- 
pett, takes a considerable turn to the N. and that its bed no longer 
contains calcedonies there found in it. The mud however is the same^ 
and appears to be that arising from the decomposition of the trap rock 
of Tadinanoor and elsewhere. After passing some elevated minor 
granitic hills, we pitched our tents on the borders of a lake at the foot 
of the station Suldapoorum. 

Wednesday ^ 20 January y 1819. — ^The mixture of granite and 
syenitic granite extends to this place, as I observed masses of the 
syenitic granite imbedded in the former near my door, it reminds me of 
the same appearance at Teeperty, near Neelgoudah ; as I have speci- 
mens, I shall have an opportunity of comparing ^hem. 

^ Thursday y 21 ^^ January y 1819. — About halfway up, the blocks 
of granite disappeared, and the path presented the decomposing trap 
rock of nearly the same nature with that of Tadmanoor hill, its 
decomposition forms the same rich soil as on tliat hill ; 1 found 
amongst it specimens of a substance intermediate betwTen heliotrope 
and "'hornstonc. From the top I counted 33 lakes and should have 
counted more had the horizon been clear, the hill is not abftve two 
hundred feet in height, my barometer fell inch. The* neigh- 
bouring mountains were slightly elevated above us and their direc- 
tion and form nearly that of the one w^e v/erc on, N. and S. and 
round backed, with two or three sligiitly conical and\nore elevated suni- 
mlfts in the range ; in one instance a range of low hills appeared to 
cross diagonally, indeed the direction of all was very indistinct and 
most commonly curvilinear. 

Friday y 22nd January y 1819. — For several miles after quitting 
Suldapoorum, I passed through a beautiful forest of Teak, Mango, 
Ficus indica, Tamarind, and other fine trees and shrubs mostly 
leguminous ; the soil was partly granite and partly decomposing 
greenstone, but wherever ^ocks were visible the*^ 'vrere invariably grank 
tic. At a small village situated on an immense divided mass of granite 
a trap • irein (primitive greenstone) crossed my road, running cast by 
south ; another about two miles farther became visible, of larger dimen- 
sions and was lost in the jungle, in a short time we were surrounded 
by granitic rocks with the same features whicli,, distinguish those of 
fiydrabad ; huge , masses with a concentric , lamellar structure, loggan 
stones, tors, &c., but «vith a large quantity of detritus at the feet. 
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In the ftlliivium at the foot of the pass to Chittial, was found a large 
breccia containing handsome specimens of amethyst quartz accompanied 
by quartz and cemented together by a silicious sand, strongly impreg- 
nated with iron. 

Sunday, 24 if A January, 1819. — I gained the top of the hill after 
breakfast, and on iny way found a considerable quantity of earthy- 
brown and red ironstone lying scattered in the ravines and in the 
^spaces between the granite rocks, I had no means of judging whether 
it formerly belonged to any formation such as the iron clay, but it 
certainly resembled that found in it. 

Monday, 2t)th January, 1819. — The ranges of hills appbar to run , 
principally N. and S/ from to the east of north. As I descended I 
found a substance resembling calc tuff, in quartz, in a raviiie, lying <■ 
on the surface and apparently brought down by the rain from higher 
ground. I rode to Maidurh and round the hill on which the fort is 
seated : it resembled very much that of Golcondah : I passed a river 
running from west to east and some strange tors and loggan stones. 

Tuesday, 2Qth January, 1819. — The road lay this day through a 
tolerabl/* rich country, whose soil was of the black argillaceous kind 
arising from the decomposition of the transition trap : although on 
advancing, without apparently changing our level we met with the old 
granitic sandy soil, which is that of Ringumpett ; and in its neiglibour- 
hood, where our tetits are pitched, is a large grained granite with very 
handsome bluish grey felspar. I forgot to observe that the fjorms of 
the granitic rocks were more varied than I had yet seen them, forming 
every description of loggan stone and tors that can be conceived. 

Wednesday, 27th January, 1819. — The soil alternated from the 
black cotton soil, as it is called, to the sandy granitic, and the only rocks 
we saw in this extensive plain were granitic in small lumps and masses. 
As we approached the river Manjira, they were profusely spread on its 
iL^uks and in the miiMl^ of its stream ; here 'and there in its bed we 
observed small pieces of calcedony and cornelian. About three miles 
from our station Ringumpett, I observed a very small-grained radish 
granite, much used in the buildings of the village. 

Our station was on fhc transition greenstone, differing in no respect 
from that of Tandmano w, the same black thirsty soil covered with the 
Poa cynosuroidcs (Kusa gress), also the Semicarpus rnacardium and 
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Butea froiidosa. At a lower part of the hill due east from the station, 
I observed in a stone different from any other I had previously seen, 
several turritulites and bivalves. The stone is of a bluish grey colour 
alternating from that to a blackish grey, containing transparent 
spots of stalactitic silica, its fracture is for the most conchoidal, even, 
with sharp edges; it is hard, easily frangible and specific gravity 
about 2.0. I have since found in another part of the hill nearly due 
north from the station, large nodules of corroded and vesicular flint, and 
masses of the former stone passing into flint ; some of the masses were 
a foot and a half in diameter. I also in nearly the same direction from 
the station, at the distance of half a mile, saw the transition trap laid 
bare ; it affected the columnar form and was* every where split and 
t divided without any aj)pearancc of stratification ; in some cases I found 
on the surface concentric layers rapidly decomjiosing, enabling me to 
remove two of its coats. 

Friday i 29^A January ^ 1819. — I went this day to the southward 
and westward as I had previously been to the other quarters of the 
station. The cultivation has evidently extended all over the hUl, fully 
accounting for the smallness of the shrubs and trees on it*: raviues 
proceed in every direction from the top, forming in the rainy season 
large torrents, supplying the Manjira with the mud which it then 
deposit^ on its banks. In the lower grounds 1 saw wheat, cotton, 
ricinus, and linseed in cultivation and in flourisking crops. We luuK 
kcarcely^ arrived at the bottom of the hill and about half a mile from 
the first village when the granite appeared in an abrupt part of the 
road : near its first appearance we found precisely the same mixture, 
which I have twice before noticed, viz. at the Manjira and Repurlah ; 
near it was a bed of Meerschaum. The granite with its customary 
attendants in the shape of loggan stones and tors soon succeeded, with 
here and there masses of greenstone rolled and scattered without order. 
The jungle prevented «me from tracing thgir •origin. • In the evoj^ 
ing I visited the fort and saw at least a radius of 30 milcg of the 
snijowading country: we were stiirin the vast plain, but now more 
broken in upon and diversified with rocks of granite. This is now redder 
and contains veins of a still redder granite. If has also less of the 
appearance of concentric layers and has a m^re stratified look. The 
fort is miserably dilapidated, we were adngiittcd without the least ccre^ 
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mony. Tlic country appears destitute of springs and depends entirely 
on the rainy season and a few rivers for its supply of water. 

Sunday, 3 January, 1819. — In the evening I observed in the banks 
of a small nullah^ dry in most parts and containing only a muddy water 
tasteless of any saline impregnation, an incrustation of carbonate of potash 
from and apparently by the decomposition of the felspar of the alluvial* 
granite of which its sides were composed, acidified by the atmosphere. 

Monday, \st February, 1819. — A short march from Sauhrampett 
to Bachapilly ; the granite continues to be red and of a small grain ; 
about half way a vein of greenstone passed the road. After breakfast 
I ascended the hill which has a fine prospect in a southerly view^ 
bounded by a range of tills running east and west ; their outline was 
rather different from those I have been amongst for some fime past/ 
being more peaked, — the Manjira taking a N. W. direction is in the 
plain between. The mountain or rather hill of Bachapilly is almost 
in§ulate(J and^ may be seen on all sides at several miles distance although 
not 200 feet in height. It consists almost entirely of granite in large 
irregukir masses piled one on the other without order. 

TaesHay, 2nd February, 1819. — I left Bachapilly this morning, for 
tlie riveP Manjira, its nearest approach being about 4 miles E. S. E. of 
the hill. Tlie road lay through jungle with heaps of granite at inter- 
vals in hillocks, and irregularly strewed over the ground ; 2 miJes from 
the encampment rfie road was crossed by a primitive greenstone vein 
taking its usual direction. On arriving at the river I found bantes 
and bed lined and filled with granite : on the right bank the black allu- 
vium was thirty feet above the level and perfectly horizontal on the top : 
the bed consisted of granitic sand, a few pieces of calcedony not very 
frecpient, and a few shells of the same species I had previously found 
on crossing it first. 

I should have observed that I saw magnetic iron sand mixed with 
^the mud on* the bank^^f the river. Also iif a stream which emptied 
itself kito the river, a trace of the efflorescence of carbonate of potash. 
Our cncamj)ment is not above the level of the banks of the rivet, there 
being no difference in the barometer observed at each place. 

Wednesday, ‘6rd fehruary, 1819. — ^Thc hills have no regular course 
or direction, one of tliit proofs of which is that the river runs in the 
midst of them. • ^ • 

« * So in original : diluvial is probably intetod. — Ens. 

2 E 2 
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Thursday, Ath February, 1819. — I saw also near the* village of 
Baclinpilly some singular veins of granite rising through a greenstone 
or syenitic greenstone, very similar to what I had before observed on 
the banks of the Manjira : the veins having resisted decomposition much 
better than the containing rock remained projecting two feet in some 
instances : it is remarkable that a shift of the veins had taken place : 
the granite vein was sometimes white and sometimes red like that at 
the Manjira, the course of what we could discern of this formation, 
which lay iu a held formerly in cultivation and over which the 
jungle was spreading, was east by south. Visited the Bears rocks, a 
granitic elevation of thirty feet, distant east by south from the sta- 
tion about 400 yards. Its base consists of a large grain containing red 
vielspar, white compact ditto, and hornblende, forming altogether a beau- 
tiful stone ; through this mass, a vein of syenitic greenstone differing in 
width from three feet to a few' inches, runs for about fifty feet ; this is 
again crossed by veins of a finer granite nearly resembling that higher 
up, which is in largo blocks apparently placed without order, but an eye 
accustomed to these rocky elevations, almost peculiar to this c^)untry, 
discerns in these masses the remains of a concentric coat of granite. 
The remains of strata filled with these granitic veins are very common 
between. 

Friday, 5th February, 1819. — On our road through the plain the 
same kind of granite to which we iiad been so loiig accustomed was 
frequently seen in irregular masses, two miles from Bachapilly we 
crossed a small nullah running in the direction of the Manjira. Imme- 
diately before entering Polelum a large deposit of quartz rock running 
£. and W. about half a mile, resting on granite. It was of the same 
description as that at Joggypett : our road then lay through a plain of 
black cotton soil, when after a tedious journey through a thick jungle 
in which nothing was to be seen except masses of granite, and now and 
then lumps of greenstone; we began to ascend arhill composed of green<>^ 
stone, having the same characteristics as that of Tandmanoor, containing 
foliatecr zeolite in abundance and calcedony lying loose in the ravines, 
and on its surface high kusa grass (Poa cynosuroides). 

Sunday, 7th February, 1819. — I quitted the hill with Everest early 
to go to Kowlass, we descended one of the ravints so common on these 
bills and soon cane to the usual kind of gramite, but could not observe 
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the juiictiSn of the strata ; we again began to ascend by a very long 
road, until the junction between the trap and granite was very distinct, 
and on looking around us each of the numerous elevations in sight 
appeared covered with the same kind of trap resting on granite. It 
is worthy of remark that many trees on the hill are destitute of leaves, 
whereas in the vallies and ravines they appear to preserve them late in 
the season. We now began to ascend the liill on which the fort of 
Kowlass stands, in whiudi there is nothing externally diiferent from 
that of Medenkah Golcondali ; the fort and basis of the hill are of gra- 
nite both red large-grained, and grey small-grained ; on its northern side 
and near the summit a very considerable vein of greenstdne crosses, 
the path running E. S.*E. and W. N. W., its northern or upper edge is 
well defined and consists of greenstone porphyry, containing both crys- * 
tals of felspar and smoky quartz in the upper part of the vein, but 
lower down the hill, the stone is a coarse greenstone very subject to 
decomposition^ which takes ])lacc in a concentric manner and very 
similar to that of the hill ofBoorgapilly, which is more secoiidary and 
contains zeolites ; its lower edge is less well defined and instead of 
being bounded by the granite as on the other side, it is spread .for 
several yArds over the granite, lying directly upon it : the breadth of the 
wliole is from about 40 to 50 feet ; its length we had it not in our 
power to ascertain. After my returi^ I visited the village of Boorga- 
pilly, the environs # which consist of a very rich soil formed by the 
decomposition of the trap ; in which soil, where it has not been<disturb- 
ed, the zeolite has been re-crystallized in silvery plates. 

Wednesdaij^ \0th Fehruary^ 1819. — We crossed a nullah after 
descending the hill of Kowlass, running east to Manjira. We passed 
through a large plain of the black cotton soil and arrived at Beechi- 
condah, through a pass of granitic rocks, in which were many loggan 
stones, and angles were taken. I reduced the temperature of Fahrenheit 
Worn 88 to 59,* at J past liJiree o’clock, p. m. The hill or hills are com- 
posed oi’ red sycnitic granite very similar to that at Bachapilly, though 
of a smaller grain. 1 had an opportunity of observing the conimuni- 
cation between this plain and the one which it follows. The whole is 
flooded during the rainy season, and affords an easy explanation of the 
universal appearance of»thc black cotton soil except in the neighbour- 
hood of those hills which are covered by granite alqiae.* 
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We passed several little rivers on their way eastward to join the 
Maiijira. An explanation of the cause of the total absence of trap on 
some of the hills must still be sought for. 

Thursday^ Wth February ^ 1819. — Through the continuation of the 
j)lain to which Beechicondah is the pass. For some distance granitic 
sandy soil, when a river produced its usual accompaniment the black 
cotton soil of the trap. We passed Mudnoor at the back of which to 
the N. E. the granite commences surmounted by the trap. As wc 
crossed the fields and ascended the hills of Bukutapoor, calcedony with 
green-earth, heliotrope, amygdaloid wacke, with zeolite, stilbitc, and 
carbonate of lime coloured green, were found in great abundance and 
very fine speciincus. ^ * 

The western side of the hill on which we are encamped is composed 
of the crystalline transition greenstone, but in the vallies and towards 
the eastern side it consists of wacke enclosing large specimens of foliated 
zeolite or stilbite with amygdaloidal pieces of green-eaij.h, y liicli .lias 
given its colour to carbonate of lime also contained in it. The wacke 
is of a greenish grey colour and is destitute of crystals of olivirfe or of 
basaltic hornblende. 

Friday^ Vlth February^ 1819. — I visited a ravine about aVnile due 
east of the hill, in which the trap was much water-v;orn. In one part 
it had n^ery much the external appearance of the Bowlcy Rag Basalt 
^described in Thomson’s Annals, being seniicolumnar. In another 
part, itf consisted of nodular concentric masses of which the external 
coats were decomposed, leaving rings around a lump of more compact 
nature undecomposed, on others a number of concentric circles visible of 
various sizes, according to the quantity of the mass decomposed. 

Our servants have brought in a number of very handsome speci- 
mens of 

Wacke contg. Foliated zeolite. 

Ditto Green earth. ^ 

Ditto Green carbonate of lime. • 

• ' Ditto Nodular mesotype, heliotrope. 

Ditto with green-earth and calcedony. 

Ditto with Jasper ditto ditto. 

Saturday y \3th February, 1819. — ^The suril^unding hills and accli- 
yities are of tWb descriptions. The lowest are of granite, arc rugged, 
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consisting of masses heaped one on the other and of loggan stones. 
The lower are generally east and west, level at their tops, with now 
and then rounded summits terminating by rather an abrupt slope, 
and containing vallies having the appearance of the embrasures of a 
fortification ; I recollect seeing the above hills mentioned by Colonel 
Mackenzie in his journal. The basis of all these hills is granite, red- 
dish and of a small grain. 

Sunday, ]4th Fehrvanj, 1819. — List of minerals found on the hill 
and in the neighbourhood of Bhutkabpoor, during a residence of four 
days there ; — 

Basis of the hill, granite of a reddish grey colour and small grain. 
Granite. • 

Greenstone, early contg. 

Wacke concentric. 

. . globular. 

, . amorphous. 

* • * 

cellular. 

Amygdaloid, contg. 

Zeolift. 

Carhemate of lime. 

Green earth. 

Brown ditto. 

Calcedony. ♦ 

Thursday, 18M February, IS 1 9. — fjuitted Bhuktahpoor, at % 
o’clock this morning. I had em])loyed the three preceding days in 
visiting various parts of the neighbourhood. I found tliree streams 
of water descending from tlic hill in different directions supplied by 
infiltration ; the temperature of one was 10 degrees lower than that of 
the atmosphere which was 88®. The wacke was not very general and 
appeared only in beds of small extent, the general rock being an 
^earthy greenstone with np crj^stals of any description. 1 found in all 
the sicU'S of the streams the efflorescence of the carbonated alkali, and 
I am at a loss to determine, whether it proceeds from the soda^sof^ the 
zeolite or the potash of the green earth. A dense precipitate was occa- 
sioned in water from & spring in the neighbourhood of the camp by 
alum in powder. I arrived at Daigloor, a short time before suiwise ; 
'about a mile distant I crosspd a river, the bed of whiq^i was composed' 


Zeolite. 

foliated, 
radiated. 
Heliotrope. 
Carbonate of lime. 
Green earth. 
Calcedony. 

Quartz. 

Cacliolong. 

Striped agate. 
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of large blocks of red crystalline granite contained in a breccia com- 
posed of limestone cementing quartz and red felspar; < he sand of the 
bed was similar to that of most other rivers that I have seen, taking 
their rise from the trap hills and flowing through granite country ; con- 
sisting of the debris of those two rocks as well as calcedonies and 
land shells of three sorts, buccinum, helix and pusilla, the right bank of 
the river resembled exactly that at Ilamaleddypett, being lofty and 
composed of the black cotton soil. I passed over other ranges of the 
trap, of low height, until our descent into the plain through wliicli 
the Mubnar passes, the right bank of which is also very steep. 

At Adainaor the granite for more than one-half the height of the 
hill, and covered at the top by a very compact greenstone with crystals 
of felspar, and a few cavities not filled with any substance. The course 
of these trap hills was very distinctly seen from this point due E. 
and W. 


Notes on the Zinc Mines ofJdwar, h\j Captain J. C. Brooke, Meivar 

liheef Corjjs, 

I have forwarded to your address by dawk banghy a box containing 
specimens of ore, and of the metal extracted there*rom, found between 
Kherwara and Udypura, and shall feel much obliged by your procur- 
ing me an analysis of the same, and information as to the composition 
of the metal* and the best method of smelting the ore. As a descrip- 
tion of the place where it is found may prove interesting, I send you a 
few notes concerning it, and the little information I have been able to 
obtain of the former methods of working the mines. 

2nd. The hilly country of Mewar has always been known to abound 
in metalliferous ores, and it is supposed tha*^ the prouuce resulting* 
therefrom was one of the sources of wealth, by wliich former R;inas of 
Udypr.ra, were enabled to contend successfully for so many years 
against the might and power of the Delhi emperors. The most cele- 
brated of these mines and which were worked to ihe greatest advantage 

* Zinc : the specimens sent are very small, and ap; arently contain very little 
WtaL— Eds, 
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are undoubtedly those of Jawar. They are incideutally mentioned by 
Captain Tod in his Rajasthan^ and are stated to have yielded a net 
revenue of Rs. 220,000 a year. They became closed during the 
great famine, which devastated western India in A. D. 1812-13, dur* 
ing which the miners, dependant on the surrounding country for food, 
were obliged to leave a locality situated in the heart of the Bheel coun- 
try, whose starving population seized all the grain intended for the 
city of Jawar. The government of Udypura, too weak to defend 
itself, and at the time oppressed by the Mahrattas and other free- 
booters, failed to forward the requisite assistance, and the town suffered 
the same fate as that of many other places. 

3rd. Jawar lies half way between Kherwara and Ifdypura, or 
some 25 miles due south of the latter place. It is situated in an irre- 
gular valley surrounded by ‘hills rising to a height of 1000 to 1500 
feet, clothed with rich verdure to their summits, and overlooking an 
irregular-jhap^d plain covered over for a space of 5 or 6 square miles, 
with the monuments of former wealth and importance. Many of these 
ruins cemsist of ancient buildings and temples on hills rising in several 
instances to the height of upwards of a hundred feet, and composed 
entirely Of ashes, which alone fully attest the distant period from 
which the mines must have been worked. The small river Thiri 
flows through the plain. It has byen^in one place bunded up with a 
masonry bund now in ruins, the excellence of which is attested by the 
age of the temples built hundreds of years ago on the alluvium of the 
lake that must liave formerly formed an extensive and lovely sheet of 
w^ater. The chief hill which was used for mining has been worked 
into a mass of excavations, from which myriads of bats and a stray bear 
now and then serve to startle the incautious intruders. 

4th. It is some 6 years since I flrst visited Jawar, and it then 
occured to me to induce work-people to re-open the mines, but I was 
unable to procure specim.^ns of the ores from tlit jealousy of the then 
Minister of Udypura, as to my intentions in bringing these hidden 
treasures to light. On a subsequent occasion about 2 years ago, I pro- 
posed to the present M^ha Rana of Udypura, the expediency of open- 
ing the mines ; he appeared very anxious to do so, and authorized me 
to obtain miners from Ajmere. Having addressed Licut.-Col. Dixon 
on the subject, that officer with great kindness entered fully into my 



214 Note on the Zinc Mines ofJdwar^ [No. 3. 

views and pointed out to me the little use of commencing mining ope- 
rations at all, unless perfectly sure of the value and richness of the ores 
to be worked. He mentioned the various descriptions of ore which 
were most likely to be found, and gave me several useful hints on the 
subject. 

5th. Seeing it was waste of time to do any thing before having 
procured specimens of the ore, I allowed the matter to rest, till on a 
recent visit to Udypura, 1 again mentioned iny wish to His Highness 
the Maha Rana, who ordered me to be supplied with whatever was 
needed, and issued the like orders to an old man, the only remaining 
inhabitant of old Jdwar, during the time of its prosperity. The Raua 
gave me to understand, that the previous year he had directed the old 
man to smelt a little of the ore which he had done, and brought to 
l/dypura, but afraid of losing his influence, should he divulge the 
secret of preparing the ore for the furnace, he had refused to give 
information as to the manner of working it, — the Rana thereon tried 
to burn a little himself, but all his crucibles broke. 

6th. A few days afterwards on my visiting Jawar, the old man 
came and at my request brought a basket of the ore in its rough state. 
He described it as being found in veins 3 or 4 indies thick and some- 
times in bunches, in quartz rock and mixed witli other stone. He 
broke some pieces with a hammer, showing me the good ore and the 
simple way it was freed from the quartz rock, witif which it was mixed 
(speciirens of good ore, inferior ore, and ore mixed with quartz, are 
sent). The pure ore being very friable is then pounded and freed 
from quartz and placed in crucibles some 8 or 9 inches high and 3 
inches diameter ; with necks 6 inches long and half an inch in diame- 
ter. The mouth being fastened up, the crucibles are inverted and 
placed in rows on a charcoal furnace when the ore is fused in about 3 
or 4 hours. If pieces of the quartz are allowed to remain with the ore, 
the crucibles of course break, and hence, the old man informed me, the 
R&nd’s failure. From each crucible the quantity of metal collected 
docs hot vary much, a specimen of that extracted for the Rand from 
one crucible is sent, as are also remains of aucient crucibles found 
among the ruins. 

7th. I could not discover whether any flux iwas used in the smelt- 
ing, or whether the cmcibles are entirely os only partially filled previous 
to the operation. 
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8th. The above is the description of the process given by the old 
man. I have only to add, that not pretending to be a geologist, 1 will 
not hamper with crude suppositions the opinions of those to whom 
the Society may make over the specimens for analysis. I am fully 
satisfied with having brought the mines to light, and I have only to 
request that, as 1 see no daily paper, you would oblige me by favouring 
me with a copy of whatever information may be elicited on the sub* 
ject of the metal or the ore. It is very probable that with the immense 
import of all kinds of metals from England, the working of these 
ancient mines may not now be profitable, still the subject is itself 
interesting, as bringing to notice another part of India in which mineral 
riches abound. • . 


Description of a new species of Mole (Talpa leucura^ Blyth). 

• • • By Ed. Blyth, Bsq. 

The •species of restricted Talpa that have hitherto been descrilSed 
amount to four only in number, that I am aware of ; viz. T. europaa, 
L., of ftirope generally, — T* cccea, Savi, of Italy and Greece, — T, 
moogura, Temminck, of Japan, — and T. fnicroura, Uodgson, of Nepal, 
Sikirn, Butan, and the mountains of Asam : but the Society’s Aiuseum 
has long possessed* specimens of another from Cherra Punji, (N. of 
Sylhet), which I have recognised as distinct for some years, but novT 
only proceed to describe. 

In its external characters, the Cherra Punji Mole differs little from 
T, microura, except that the tail is considerably more developed, 
though much less so than in T, europcea ; and the latter is clad and 
tufted with white hairs, whence I propose for the species the name of 
T. leucura. This animal, also, would seem hardly to attain the size of 
T. microura. * An adult female in spirit measures 4} inch, long, with 
tail I inch additional ; the latter is of a club shape, much constricted 
for the basal half, as represented lu one of the accompanying drawings. 
The general colour of the fur, too, is less fulvescent than is usual with 
T. microura* In bofh of these Asiatic species, as in T. caca, there is 
no perforation of the jlntegument over the eye, as in T, europtea; the 
skin being there merely attenuated and imperfectly transparent. 

. . ’ * 2 p 2 
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But the characteristic distinction of T. leucura consists in having 
only two small prsemolars in the upper jaw anterior to the great last 
prsemolar {camassies, or ‘ scissor-tooth*) ; both T, europaa and T. 
microura having three, — these being comparatively larger and less 
separated in the latter, and the carnassies is also much larger in T. 
microura than in T. europaa. The posterior spur of the canine ( ? or 
pseudo-canine*) is remarkably developed in T. leucura, in place of 
the absent small prsemolar. In the dentition of the lower jaw, there 
are also characteristic differences distinguishing these throe species. 
In the Moles, us in most other Insectivora, and also in the Lemuridte 
(the very peculiar genus Cheiromys, which has rodential tusks, except- 
ed), the lower canine is minute and takes the lorni of an incisor, for 
which it has been very commonly mistaken and the first prremolar 
is developed to assume the form of a canine, but locks poxferiorly 
to the upper canine (or pseudo-canine, and like it has a double fang). 
There is no instance of a genuine lower canine locking behind the 
upper one, unless the gnawing tusks of the Rodent ia and of the Lemu- 
ridous Cheiromys be regarded as the homologues of canines; which 
seems to be indicated more by the co-presence of undoubted upper 
incisors in the Leporidee, than the reverse is by the difficulty 5f always 
tracing the origin of upper rodentitd tusks through the iutermaxil- 
laries to the true maxillary bones in the rodents generally. But to 
return to Talpa leucura : following the minute iower canine and the 
canine-hke first lower prsemolar of this species, there arc two small 
prsemolars anterior to the carnassiez or last of the scries, and the first 
of these is conspicuously much smaller than the second ; in T. microura 
the two are of equal or nearly equal size, and occupy more space 
longitudinally ; while in T. europtsa these and the carnassiez successively 
enlarge in a regular gradation, the latter being proportionally smaller 

* Id all the Insectivora, Cuv., which apparently possess upper canines, these 
teeth have rather the structure of modified fahe molars, and, I believe, have always 
double fangs, as exemplified by Talpa, Cenletes, and Gymnura, 1 figure the upper 
pseudO'Canine of Talpa europasa extracted from its socket, by way of illastration. 

t No placental mammal has more than three pairs of true incisors, or than three 
pairs di true molars (distinguished by their not being preceded by deciduary teeth in 
the young animal, as is the case with all other teeth). Although certain instances 
occur, as especially in the hoofed ruminants, where the lower canine is hardly (if 
at all) to be distinguished from the incisors, yet this fourth supposed pair of 
incisors never co-exists with an undoubted canine (vide the Camels, Horses, Tapirs, 
&c.), that is among the placental mammalia, inasmuch as they are the veritable 
homologues of tho^ teeth. 
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than in the two Indian species. Both scissor-teeth are indeed most 
developed in T, microura, and the teeth generally are more robust. 

The specimens of T. microura from Asam, like those of Nepal, have 
generally a very minute tail, which can at least be distinctly enough 
felt under the fur ; but those from the vicinity of Darjiling have no 
external trace of tail, whether sent as skins or in spirit. I have found, 
however, no pereeptible difference in the skulls and dentition, nor in 
any other character whatever, that should warrant us in considering 
the tail-less Darjiling Moles as a distinct species, separable from T. 
microiira. The Society’s museum contains T. hucura stuffed and in 
spirit, and the skull of the specimen preserved in spirit has been 
extracted and cleaned ; while the dentition of the stuffed specimen is 
exposed, and is quite similar io that of the other here described. It is 
not improbable that T. levcura may extend its range eastward into 
Cliina ; and in that direction we may look for additional species of TaJpa, 
if not also in <westeru Asia. In Africa the genus is unknown, but is 
represented in the south by Chrysochlote ; in N. America by Scales 
and Condyhira ; while in S. America the Insectivora^ Cuv., do not 
occur, their functions being performed by numerous diminutive species 
of Didelphys, as also may be said in Australia by the Perameles 
tribe ; and it is far from unlikely that Australia may yet be found to 
produce a fossorial marsupial form/ resembling the Moles a^ other 
Marsupialia present an analogical but superficial likeness to certain 
other Insectivora, 

Explanation of plate. Skulls of the genus Talpa, magnified to twice 
the natural size. — 1, T. Icumra — 2. T. microiira, — 3. T. eiiropcea . — 
1, a. Tail of T. leucuroy nat. size. — 3, a. Upper pseudo-canine of T. 
europestty magnified. 

Note on the Pprmations and Lead Mmes of Kohel et TerAfehy Eastern 
desert of Egypt y hy IIekekyan Bey. Communicated by Captain 
T. J. Newbold, F. R. S,y Foreign Member of the Fhilomathique and 
Geological Societies of France. * 

Note. — ^The old Lead Mines of Kohel lie near the Red Sea, a day's journey N. 
by E. from Qebel ZubdrCj in about Lat. 24° 40'. Not far distant are the Lead 
Mines of Gtibel Rassds, {lu, mountain of lead.) 

The use of lea^ was known at an early epoch irf the history of 
Metallurgy. Mention of it is made by Moses in his song of triumph 
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and thanksgifing^ after the passage of the Red Sea and the overthrow 
of Phnroah and tlie Egyptian host in its waters. Thou didst blow 
with thy wind, the sea covered them : they sank as lead in the mighty 
waters.’’ Ex. xv. 10.] Again in Numbers xxxi. 22, — where it is men- 
tioned with the other five metals most in use at this early period : 
(“ only the gold, and the silver, the brass, the iron, the tin, and the 
lead.”) Job thus alludes to the use of lead for the permanent record of 
remarkable transactions, (xix, 23, 24.) “ Oh, that my words were now 
written ! Ob, that they were printed (written ?) in a book ! that they 
were graven with an iron pen and lead in the rock for ever !” Again in 
Jeremiah vi. 29. *‘The bellows are burned, the lead is consumed of 
the fire, Jhe founder melteth in vain.” Accerding to the following 
passage in Ezekiel, by whom this metal is mentioned more than once, 
it would seem to have been imported into Palestine by merchants from 
Tarshish (xxvii. 12.) “Tarshish was thy merchant by reason of the 
multitude of all kind of riches ; with silver, iron, tin, and If ad, they 
traded in thy fairs.” In the time of Zechariah lead appears to have 
been used for the sealing up and covering of vessels, (v. 8.)^*** And 
he cast it into the midst of the ephah ; and he cast the weight of lead 
upon the mouth thereof.” 

Pausanias speaks of certain books of Hesiod, written upon sheets of 
lead, afid Pliny states, that publio^acts were registered on leaves of the 
t^ame metal. A great number of leaden coins, most of them Greek or 
Roman,* but some representing Egyptian divinities, have been figured 
by Ficorini in his Piomhi Antichi ; and frequent allusion is made to 
leaden coins by the poets. 

The ancient Egyptians made use of lead chiefly in their alloys, and 
for solder. 

An ancient Sistrvm found by Mr. Burton at Thebes is soldered with 
lead : and I have seen portions of this metal still adhering to cavities 
in hewn stones in some of the temple walls at •Thebes. 

The lead appeared to have been used for fastening bars of bronze or 
irofi into the blocks. The bars have disappeared, but have left their 
traces in a few places, in stains of rust or verdigris. According to 
Diodorus lead was employed by the Egyptians in purifying the gold 
. dust, found on the confines of Egypt, which htj tells us (iii. 11.) was 
placed with a filed proportion of lead, salt, a little tip, and barley bran 
into earthem crucibles closed with cla^, and exposed to heat in a fyx* 
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nace^ for five successive days and nights. Lead (galena) is not only 
found at the old excavations of Kohel et Terdfeht but in several other 
places in the eastern desert of Egypt, generally in short veins and 
nests, in the limestone, as at Wadi Araba, and the Mokattem. Old 
lead mines are said to exist at Gehel Rassds^ as before observed. 

T. J. N. 


Formation around Kohel et Ter&feh, 


Note. — The beds in this section are taken io the ascending order commencing 
with the lowest. * T. J. N. 

• 

The formation in the *plain (fersh) towards the N. W, of Hie Kohel ^ 
is composed of parallel layers of coarse, yellow, compact psammite, a 
foot ill thickness — succeeded by a layer, 4 or 5 inches thick, contain- 
ing rolled pebbles of quartz, porphyry, granite, gneiss, &c. Seams of 
crystalliled sulphate of lime intercalate these layers ; and thin laminae 
of the ^ame matter branch through them vertically. Over them ^e 
have seferal beds of yellow psammite tinged with red, and containing 
nodules #f oxidulated iron ; each bed averaging from 1 J feet to 2 feet, 
in thickness. Several thin layers of gypsum, with intervening clays 
and ferruginous psammites — about four inches thick in the aggregate, 
and a layer, about flight inches thicC, of calcareous sandstone — very 
compact and hard — containing siliciiied bivalves in good preservation* 
succeed. 

Overlying them is a series of light green and streaked psammites of 
a less compact structure than the inferior beds — each layer is separated 
from the other by an intervening scam of gypsum — about one, or one 
and a half inch thick. 

Over these chloritic psammites we have a close arrangement of 
parallel bandit of gypsum, with intervening, layers of disintegrated 
clay (?) about twelve inches thick. Above them lies stratified sulphate 
of lime of a compact nature frt)m twenty to twenty-five feetjthick, 
with about seven or eight feet of a less compact sulphate of lime over- 
lying it. Above the^ sulphates of lime we have a layer of corals : 
and over the corals a (^luvium composed of a dark yellowish marl ; on 
wblich reposes a gravel of sharp angular fragments j^f granitic and * 
felspathic formatibils ; some of the fragments aroa cubic foot in size*; 
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and a few of the larger blocks are slightly rounded. This diluvium 
covers the surface of this part of the Kohel, 

The strata of the Kohel hill here have a very slight easterly dip. 
The surface of the ravines passing through it, are inclined in a similar 
direction, but at a greater angle. 

Lead Mines of Kohel et Terdfeh. 

The mines are situated about 1 i mile from the W. shore of the Red 
Sea, as before observed. The ore, galena and carbonate of lead, 
occurs in an argillo-siliceous schist, associated with small quantities of 
sulphur and iron — a poor carbonate. The Bey visited seven excava- 
tions, which are mostly from three to four leet broad, about five 
feet high, and run down in inclined planes cut .in steps. Galena was 
found in the shaft worked by Brochi ; but tlie indications discovered 
are not considered favourable. Besides other minerals, titaniated iron, 
manganese, zinc and fire-clay have been discovered here. The surface 
of the rock between the mines and the shore is coral limestone, covered 
with a gravel of granitic, gneiss, porphyry pebbles. 

Vhe mines were vrorked by the ancients : and the ruins of an old, but 
not extensive station still exist, in detached buildings of loose stones 
and foundations — some round, — others square. Water is ' brought 
from Gebel Kglehy or Edjleh — four or five hours* distance, but is bad, 
brackish, and causes vomiting. 

The fersh of the Kohel produces a good dea^ of *^ij/dl wood, (Acacia 
Siydleh.^ 

From the mines the Bey took a S. W. direction by Jrddis Egli and 
Sakkari Siydleh, and after a day’s march arrived at JVddis A Hem and 
Zuhdra, In Wadi Tumtubah are Uieroglyphs and a Zodiac, sculp- 
tured on some porphyro-felspathic rocks associated with gneiss, schists, 
and quartz, containing much argillaceous matter. At Zuhdra the 
principal rock is a ferruginous mica schist with quartz veins, containing 
bits of emerald. Grey granite, with silvery mija, micaceous amphibole, 
black steatite, and nodules of iron, occurs, also gneiss. 

* The site of the granites, porphyries and felspars composing the “ diluvium," 
is not far off, as the Bey has a note of having passed some felspathic and granite 
hills with quartz, invaded by |>orf)hyry and serpentine, the day before he reached 
the Kohel. These plutonic rocks lie westerly from tho Kohel^ and continue two 
days' journey in a N. W. direction, forming the Kabarais hills. The TellaA~el 
Kabarais has a reservoir containing twelve months watcr^ At WAdi el Ansel, N. E. 
'from Kosseir, and Wadi Hinduseh, they become intermingled with the sedimen-. 
tary rocks, limestone and sandstone. At Widi Zdg el Hahar two chains of marly 
limestone, chalk and pscuimites occur, overtopped by higher, and isolated clusters 
of felspathic rocks. • * . 



1850.] • Remarks on the variation of affined sj^ecies^ 


221 


Remarks on the modes of variation of nearly affined species or races 
of BirdSf chiefly inhahitants of India. — By E. Blyth. 

The drawing up of a catalogue of species of any class of animals 
involves a series of decisions as to what are to be considered species or 
merely varieties of the same species, in all of which decisions no 
two zoologists will be found to agree, inasmuch as in numerous cases 
of difficulty such decisions become quite arbitrary. The fact is, we 
find every variety of gradation from a similitude which does not permit 
of a distinction being made, to an amount of discrepancy ^whicli all 
would agree in regarding as of specifical import. As species are often 
represented (1 do not use this word in reference to a system of repre- 
sentation, in which I do nqt believe,) in distant countries by others 
bearing a greater or less resemblance to them, in some cases so close as 
scarcely to permit of discrimination, so there may be others having 
equal clafm to be regarded as of distinct origin, even though utterly 
undistieguishable apart. Or a particular age or sex only may present 
some m&rked diversity, as instanced by the caterpillars of certain 
lepidopteious insects which are hardly, if at all, to be separately recog- 
nised in the imayo phase of their existence. Mr. Swainson collected 
in Brazil specimens of a butterfly, PopeY/o (Podalirius) nomius^ 
figured in his ‘Zi>ological Illustrations,’ which would hardly be 
supposed to inhabit likewise Lower Bengal ; yet a species which, so 
far as can be judged from his very careful representation, is absolutely 
similar, abounds in the vicinity of Calcutta and other parts of 
Bengal during the dry hot season. It is true that we also get here 
the Cynthia carduiy which is a butterfly of almost universal distri- 
bution, alike in the British islands, America, and Australia:* but it 
does not appear that Papilio nomhis has been observed elsewhere than 
in India and Brazil, and we can hardly suppose its race to have been 
conveyed from one of these countries to the other, or to have reached 
them both from a common point oi divergence. 

* We have compared <«pecimenB from Calcutta, Central India, the E. and W* 
Himalaya, and Afghanistan, with others from Europe and W. Australia, and could 
detect no distinctive character whatever. 

o 2 0 
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Races deviate from the similarity which obtains among different 
individuals of the same race, in every way in which a difference could 
well be exhibited. Thus some differ only in size, as the greater and 
less European Bullfinches (of which the former is, we believe, the true 
Loxia pyrrhula, L.,) — the Tartar orientalis and T, auritus , — the 
Charadrius pluvialis and Ch. virginicuSy — the Larus glaucus and L, 
islandicuSy — the Asiatic Netlapus coromandelianus and the Australian 
N. Ucolovy Lesson , — Buceros affiais of the Deyra Doon and B, albi^ 
rostris, — Alcedo ispida and A, bengalensisy — CaprimuJgus mfcollis 
and C, asiaticus, — C. 7nonticolus and C. affinisy — Enicurus frontaliSy 
^ nobis, of the Malayan Peninsula and E, speciosus (Horsheld), of Java, 
— Sghia Jerdoniy nobis, and S, currucoy (Gm.) both Indian birds, — 
Cuculus canorus, C. kinialaganusy and C. poliocephaluSy which are alike 
inhabitants of the Himalaya, &c. &c. 

Or, with exact similarity of size and proportions, they may differ 
more or less in colour, — as the different species of Asiatic Treron with 
yellow feet, e. g, Tr. phcpnicoptera of Bengal and Upper India, Tr, 
chlorigaster of S, India and Ceylon, and 2V, viridfrons of Buraria ; or 
the long-tailed Tr, apicauda of the S. E. Himalaya and TV. oxyura of 
the Malay countries : — also the species or races of black-headed Muniay 
as M, sinensis of the Malayan peninsula, M. ruhroniger of Bengal, 
Nepal, ^Asdm, Arakan, and Terigsserim, and M, Malacca of S, India 
and Ceylon. Such differences may be very slight indeed and yet 
constant, as in the foregoing instances and many more : — such as Car- 
pophaga ccnea of the Nicobar Islands as compared with specimens from 
the neighbouring countries, — Palumbus Elphinstonei of the Nilgiris 
and of Ceylon — Oriohis melanocephalus of Malabar and Ceylon and 
that of Bengal, Nepal, and the countries eastward, — Pomatorhinus 
erythrogenys of the N. W. and of the S. E. Himalaya, — Caccabis 
ckukar and C. grcecay auctorum, — the CyanecultCy the GeocichiaSy &c. ; 
among which may be further enumerated ,;the common Sparrows of 
India and of Europe, and the Accentor alpinus of the mountains of 
Europe and A, nipalensis of the Himalaya. The Garrulus glanda* 
riusy G, melanocephalusy and the Japanese Jay, — the Sitta europaay 
S, ccesiay and 5. himalayensisy — and the bar(!-necked white Ibises 
(Threskiornis) of India, Africa, and Australia, « afford other character- 
istic examples. . 
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111 several such cases where the sexes differ, the adult males only of 
two or more races can be distinguished, as exemplified by Thamnohia 
camdaiemis of N. and Middle India and Th.fulicata of S. India and 
Ceylon, — also by some of the Indian long-tailed Nectariniee^ — by 
TephrodornU pelvica and 1\ sylvicola^ — ^by certain of the Kallij 
Pheasants (Gallophasis), and of the Tree Partridges {Arhoricola). 
Or only the older males may assume a distinguishing mark, as in 
Lanius superciliosiis of the Malay countries as compared with its 
representative in India. Or perhaps the old of both sexes may alone 
be distinguishable, as instanced by the amethystine Chryeocoecyse 
xanthorhynchos of the Malay countries and its emerald-green Indian ^ 
representative. Lastly^^ the nuptial plumage may alone present a 
constant diversity, which is very great in Motacilla alboides and M. « 
dukhunensis ; and we should infer that Hydrochelidon leucopareia so 
common in India, and H, flnviatilisy Gould, of Australia, were not to 
be^known apart in their non-breeding liver 3 % 

That we should not be too hasty in setting down these slight and 
apparently trivial differences as denoting varieties only of the same 
particular species, is indicated by the fact that with a constant varia- 
tion of Colour, however seemingly unimportant, is sometimes, if not 
commonly, associated a marked difference in the voice. This is very 
decided in the case of Pratincola intj^ca^ nobis, as compared w^th that 
of the European l*r. ruhkola ; the wild Tartar risoriust (!-•) of 
India has also a very different voice (or cod) from the domesticated 
Dove so common in cages and called by the same name : and we should 
expect that the three Cuckoos before referred to will prove to differ 
remarkably in voice ; while (so far as we can learn) the Bendronanthus 
agilis of India never emits the fine musical notes of the very closely 
affined B. triviaUs, llow' excellent a criterion is furnished, in some 
cases at least, by the voice is illustrated by the multifarious breeds 
of the common domestic fowl, all of which d]peak the same language, 
which 4s a very different one, in every note uttered, from that either of 
the wild Gallos Sonneratii of S. India, or G. Stanleyi of Geylon. 
But a more conclusive proof, that exceedingly close external resem- 
blance may subsist when the species are unquestionably diverse, is 
deduceable from the ftet of the very extraordinary conformation of 

. .2 G 2 ‘ 



224 Hemarkson the variation of affined species. * [No. 3. 

the trachea in the female alone of Rhynchea australis^ which pecu- 
liarity does not occur in either sex of Rh. hengalensis. 

Following up this enumeration of the Tariety of modes of differing 
among closely affined races of birds, it may next be remarked that a 
great difference of voice and of habits may be only indicated in the 
structure by minute variations in the form of particular feathers ; e. g. 
Corvus corone and C. americamis : — Rends cristata is only distin- 
guished from P. apkora by an occipital tuft of lengthened feathers 
more or less developed, in addition to its different habitat ; and in 
li^pizachis limnactns and Sp. cristatellusy the last named has a similar 
occipital crest generally much more developed, this being again the 
chief distinction besides that of geograph iqi^ distribution, and that 
the former race assumes an ultimate phase of plumage which is never 
(so far as we can learn) seen in the other. The very different form of 
the crest and adjacent plumage is again the only distinction we are 
acquainted with between the larger Indian Pelican (Pelicqnns j^avaid^vs) 
and the closely affined African species (P. onocrotalus). In many 
other instances the distinction is best shewn in the varying relative 
proportions of the wing-primaries, or even in that of a single primary, 
as exemplified by Acrocephalus amndinaceusy (L., vcl Sylvia tur^ 
doideSy Tern.,) of Europe, and Acr, hrmiuescens, (Jeidon,) of India.**' 
Fyenoyotus jocosns of Burma <yid Penang has always a shorter and 
more intensely crimson ear-tuft than F.jocosvs of' India, and we have 
been assured that the voices also differ. The Irena paella of India, 
and also of Arakan and the Tenasseriin j)r()vinces, differs constantly 
from that of the Malay countries by having shorter tail-coverts. 

Then we have cases in which sundry of the foregoing differences are 
variously combined. In Loxia himalayensisy L. curvirostra, and L. 
pytiopsittacus, the size is successively larger, with a successively more 
robust conformation. So likewise in Gracula javanensis and Gr. 
intermedia. The restricted EdoUi differ slightiy in size only, except that 
the larger have successively the frontal crest proportionally more 
dexeluped. In Cannabis linaria {Fringilla linariay L,, v. Linaria 
canescensy Gould), as compared with C. minor y a difference of size is 
combined with a very slight one of plumage, and the song-notes are 
here again distinguishable. In Pratincola atraia, nobis, of the high- 
♦ Vide /. A. S. XV., 288. 
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lands of Ceylon, as compared with Pr, caprata^ a larger size is com- 
bined with a proportionally larger bill. The same is more strong- 
ly shewn in GarruXax pectoralis as compared with G, moniliger^ 
and in lliaticula Geoff royi compared with H. Lesckenaultii ; the 

plumage, and the seasonal changes of plumage of the two last named 
species, being absolutely alike. Emberiza palustris would resemble 
Emh, schceniculus, only that the beak is altogether of a different shape. 
So with Montifringilla nivalis and Plecirophanes nivalis^ all the differ- 
ence is in the hill (so far as we cjin remember). Treron curvirostris 
and Ti\ malaharicus are alike in size and plumage, but their bills are 
of a very different form, and there is a bare space surrounding the cye^ 
of the one and not of tljc other. Pomatorhinus schisficeps resembles 
in plumage P. levcogaster, but has a larger bill and much miore deve- * 
loped and straighter claws. Calornis affinis^ nobis [Turdus colum^ 
bums ? Gmclin), has merely a larger size and generally duller plumage 
th^in C. cantor. It is easy to multiply examples, grading from absolute 
similarity to the exhibition of every amount and variety of dissem- 
blance? 

In some instances where slight differences of colour only, especially 
of shade of hue, constitute the sole diversity, we have the presumptive 
evidence afforded hy a series of many analogous cases, subject to the 
same conditions of climate, &c., majaifesting the^arne phaenamenon, 
which is therefore tb be ascribed with the greater probability to the 
operation of a cause inducing the })articular variation. Tims several 
Indian birds are much darker and more intensely coloured in Ceylon ; 
— e. g, Corvus splendens, Acridotheres tristis, and the female of Cop- 
sgchus saularis : Dicrurus leucopggialis of Ceylon thus differs from 
D. cxcridescens of India in having only the vent and lower tail-coverts 
white.* Pomatorhinus melanurus of Ceylon has the colours more 
fully brought out, as compared with P, Ilorsfieldi of peninsular India. 
Palumbiis Elphinstonei of Ceylon wants th# ruddy margins of the 

dorsal feathers seen in the corresponding race of the Nilgiris. Lori- 

* 

* Dicrurus longicaudaius of Ceylon quite resembles that of India ; whereas D. 
macrocercus uf that isluiid is constantly smaller. On the other hand, D, macro- 
cercus is undistinguishable in India, Burma, and Java, while in Burma D. longi- 
caudatus is replaced by ^hc smaller but otherwise similar D, intermedius^ nobis. 
The small Ceylon race, of D. macrocercus I have elsewhere termed D, minor. 
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tulm asiaticusy (Lath,, v. indicus^ Ginelin,) differs only from i. 
vernalis of India, Burma, and Java, in having the crown deep red, 
with an inclination to greater variation of hue on other parts. Hirundo 
hyperythra of Ceylon, as compared with II. dauricuy (like H. cahirica 
as compared with H* rustica^) differs only in having the entire under- 
parts very deep ferruginous, Megalaima seylonica of Ceylon is merely 
smaller than M. caniceps of India, with the lower parts decidedly 
darker ; and the Cinghalese representative of the rufous or bay Wood- 
peckers (Micropternus) is much deeper-coloured than those respective- 
ly of S. India, Bengal, and the Malay countries. On the other hand, 
. Halcyon gurial of Ceylon perfectly resembles that of India generally 
and of Burma, whereas the Malayan race {II. ffUcocephaluSy) is smaller 
and of deeper hue with a coloured shine on the crown. So, also. Ortho- 
tomus longicatida is deeper-coloured in the Malayan peninsula than in In- 
dia, but not so in Ceylon. In general, the Malayan species, unless obvious- 
ly distinct, present no difference of shade from those of Ipdia gnd otjier 
countries to the northward ; and the only additional instances we can 
call to mind of their being thus distinguished arc those of Tricltasloma 
olivflceum of the Malayan peninsula as compared with Tr. Ahbotii of 
Arakan, — Megalaima trimaculata and M. cyanotis of the same countries 
respectively, — and Ficus molnccensis m{}i P, canicapiUus, ditto;* the 
Tenass^rim IIoopoo Is very deepi^golourcd in comparison with that of 
Arakan, Bengal, and Europe, and seen sometimes hi the Nilgiris ; but 
the ordinary Hoopoe of S. India and Ceylon is smaller with the excep- 
tion of its beak, and likewise rather deep-coloured. f The common 
Jungle-cock (G alius ferrugin ms) is again deeper-coloured in the Ma- 
layan peninsula and archipelago, besides being coarser in the leg, and 
wanting the conspicuous pure white cheek-lappet which so ornaments the 
Bengal Jungle-fowl. Also (so far as 1 have seen), the Malayan Pavo 
muticus is far more vividly coloured than that of Arakan ; the latter 
being comparatively much darker. But we cun neither generalize upon 
these facts, so as to predicate the like in other instances, inasmuch as 
the. majority of species common to India and Ceylon or to India and 
the Malay countries do not a])pear to vary in the least degree, nor can 
we draw the dividing line as to what can be satisfactorily considered 

* Megalaima eganotis and Pieux cauicapUlits inhabit alifo the TenasBeriin provinces. 

t 1 have never seen a Hoopoe from the Malayan peninsula. 
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species, as* the gradations continue unbroken to the most marked 
specific types, and which still may hold a parallel in the respective 
regions, as the peculiar Jungle-fowl and Spur-fowl (Galloper dix) of 
Ceylon, as compared with their Indian congeners, may suffice to testify. 

In poleward or very elevated regions we remark the contrary tendency 
of animals, to become paler in colour, whether particular species or evi- 
dent varieties of those which inhabit elsewhere. For example, the Tibe- 
tan fauna generally would seem to exemplify this law ; and several of 
the birds of Scandinavia as ftmpared with those of Britain are deficient 
in colour, greys passing into white, and fulvous into white or grey. 
The only difference between Sitta europaa, L. (vel S. asiatica and 
sericea, Temminck, ai^d S. uralensis, Lichtenstein,) of Scandinavia 
and the northernmost parts of Europe generally, from S. ceeiia of the i 
rest of Europe, consists in tlie lower parts of the former being pure 
w hitc where those of the latter are pale fulvous ; and in jS. cinnamo^ 
ventris of the Himalaya, again, the only dllTerence consists in the 
same parTs bcuig^al together of the deep and dark ferruginous which is 
confin^l to the flanks and lower tail-coverts only of the two preceding 
races. V^icus minor and Par us a ter and P. palustris of Scandinavia 
are thus^eadily distinguished from the corresponding races of Britain : 
and it is curious that Orites caudatus of the N. of Europe would 
appear to have invariably a pure ^hite hcad,.^^evoid of the dark 
sincipital bands whkh occur constantly upon this sjie^ies in Britain. 

There is yet another plnEnomenon which adds to the difficulty oT 
discriminating species in some, though not many, instances ; and this is 
the production of hybrid races and individuals of mixed origin of 
every grade of intermediateness. In some cases the hybrids are not 
known to reproduce, and so to form a race, as instanced by the mule 
grouse of Northern Europe (the cross between the Capercailzie and 
the Black Grouse), together with other hybrids produced by sundry wild 
GalHnacece ahd Anatidcp^: but there are some* hybrids which are quite 
as prolific as their parents, as among mammalia those raised between 
the humped and humpless domestic cattle, and among domestic Jiirds 

the mixed progeny of Anser ciacreus and A. cygnoides,^ So in the 

• 

* All the domestic Geese of India (so far as 1 have seen) are of this mixed 
species, and in no animalsscan specifical characters be more strongly marked than 
'in die parent races, extending to the voice and habits. So with the cattle,— the 
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Himalaya and elsewhere the different races or species of Kallij Phea- 
sants inter-breed, and the hybrids so produced again both inter se and 
with the pure parent races, whence every gradation from one to another 
may be traced in a series of specimens.* And the same is shewn with 
Coracias indica of India generally and C. affinis of the countries east- 
ward, to the extent that in some districts it is difficult to proc\ir(; 
either with quite the typical colouring ; but we are not aware that the 
same happens in Sindh and its vicinity, with regard to C. indica and 
the equally affined C. garrula^ which latter European species is there 
not uncommon. I know of no other decided intermixture of wild 
races of birds in India, though I have seen some reason to suspect it 
in the instance of Treron phcenicoptera and^Tr. chlorig aster ; and 
' perhaps also lora typhia and I, zeylanica : as regards the latter at least, 
we occasionally obtain specimens in Bengal that had imperfectly 
assumed the black cap and dorsal plumage so constant in the old males 
of S. India and Ceylon, but I never saw this dress approaching to 
perfection in a Bengal specimen, and it may be an instance of* cliraatal 
vanalion which gradually attains its ultimatum as we proceed^ south- 
ward in the Indian peninsula and Ceylon, though not in the conespond- 
ing and lower latitudes of the Malayan peninsula. There we hrve a re- 
markably different colouring in the male J. scupvlarisy llorsficld, which 
again is however a d^Tkening of ^lue, though quite in a different way ; 
and it remains to^observe whether a gradation. exi‘ts in the latter in- 
stance as in the former. The three exactly accord in size and structure, 
as in so many corresponding instances ; but another and much larger 
lora inhabits the whole eastern side of the Bay of Bengal, the male of 
which is I. Lafresnayeiy Ilartlaub, and the female was subsequently 
named by me J. innotata. 

These remarks have been thrown together preparatory to the draw- 


luimp is only one distinction, out of very many, but is nevertheless u characteristic 
of the animal as to be well exhibited at an early period of foetal life ; and the voice 
is again very different, and the habits in. various particulars, especially' iu the 
fact of the European cattle seeking shade and water in hot weather, whereas the 
humped cattle seem indifferent to the hottest Indian sun, and never seek water 
to stand knee and belly deep for hours, as so beautifully pictured of the humpless 
rare by the author of the * Seasons.' ^ 

* This is well sh^wii in the Society's Museum. Vide J, A, S, XVIII., 817. 
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ing up of ft list of all the birds of India, Burma, and the Malayan pen- 
insula, with those of Sindh, Asam, Ceylon, the Nicobars, &c. (so far 
as I am able), in which I propose to offer such observations on the 
affinities of many of the species or races as may enable the student to 
draw his own conclusions respecting their claims to be regarded as 
species or as mere varieties. A bare list of names, especially if unac- 
companied by synonymes, is oftentimes of little or no utility whatever 
as a guide, or even worse so often as mistakes in the determination of 
species occur, or those of the rarest and most casual occurrence are set 
down without a word of remark together with the commonest and 
most generally diffused. Where a constant variation, however trivial, 
obtains, it should be duly noted, and the value that the particular 
writer attaches to it is of small consequence : and it should likewise be < 
distinguished whether the author writes from his personal knowledge 
or from the observations of others, if any authority is to attach to his 

production. 

• • • 


Conspectus of the Ornithology of India^ Burma, and the Malayan 
peninsula, inclusive of Sindh, Asdm, Ceylon, and the Nicobar islands.* 
— By E. Blyth, Esq, ^ 

jT 

• Order 1. SCANSORES. 

Earn. PSITTACID/E. 

Subfam. AllIN.E.t 

Genus rAL.«ORNis, Vigors. 

Toth, Suga, Hind. : Tiyd, Beng. : Girawa, or Bana Girawa, Cingh. ; 
Kyet-ta-rwe, Arakan. 


* The Andamans, with the Maldives and Laccadives, would also have been 
added, had more information Ji>een available respecting (his brunch of their fauna. 

t The Parrot family divides naturally into five sub-families, of which the 
second and last are the most strongly characterized by peculiarities of structure. 

1. Cacatutn^i! (or Cockatoo group). Comprising the gtvitTii. Dasyptilia (?), 
Microglosaum, Calyptorf^nchua, Cacatua, Nestor ^ and Strigops (with sub-divisions 
of the third and fonrth). The first and second of these are peculiar to the Papuan 
islands. The third also ociftirs in N. Guinea, but is chiefly developed in Australia with 
Tasmania. The fourth inhabits (in diflferent species) Australiaf Papua, the Philip- 
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1. P. Alexandri (Edwards, pi. 292). 

Syn. Psittacm Alexandria L. 

P,. eupatria,h. ) the female. 

Feittaca ginginianay Brisson. J 

Pnttacus guinneensis^ Scopoli (nec guineensis, Gmelin), 
Ps. Sonneratiiy Gmelin. 

PafcBornis nijaahnsis, Hodgson, As. Res. XIX. 177. 

pines, Molncras, and Borneo. The fifth very recently comprised two species, one in 
N. Zealand, the other — already extinct — in the islet called Philip island near Norfolk 
island (the fauna and flora of which islands ally them chiefly with N. Zealand). 
The sixth, consisting of but one known species rapidly verging upon extinction (the 
crepuscular and Owl-like Strigops habroptilm, G. R. Gray), is also a N. Zea- 
i, lander. 

2. Platycercin^ (or ground Parrakeets). Inhabiting N. Holland, with a few 
outlying species of Plaiycercvs only in N. Zealand and Polynesia proper, and one 

extending its range to N. Guinea. This group is nearly aflined to the 
preceding one, but has a remarkable structural distinction from all other birds inj^bc 
absence of bony clavicle.=, which in the rest of the Psiiiacidfp (as in almost throughout 
the class) are united to form the furcula or “ merry-thought'^ bone. The members 
of both of these sub-families are mainly eaters of grain and other farinaceous seeds, 
but some of the Cockatoos feed also largely on bulbs, and the Calypio^hynchi partly 
on large insect larvse. 

3. Autn^ (or Maccaw Chiefly S. American, one small species only 

occurring- in the proxi’..dteiegions of N. America ; but with a subordinate division in 
S. E. Asia and its aichipelago, Africa, and Australia, comprising the genera Paltpor^ 
niSf Tanggnathugj and Agapoirniis, with Prioniturus (which would seem to be inter- 
mediate to the first and second), in the former regions, and Polgielis in the last 
named. This eastern subgroup is less frugivorous than the western ; and all would 
appear to be birds of vigorous flight, an attribute in which the whole family has been 
supposed deficient. 

4. PsiTTACiN.® (or ordinary Parrots). Chiefly S. American, with a few species 
in Africa and Madagascar, and a particular division comprehending Eclectus and 
Loriculus in S. E. Asia and its archipelago. N. Ji. Thi.s and the foregoing group 
are aflined, and the species ^e, in general, much more frugivorous than the members 
of the two preceding subfamilies, and the Psittacirue more so than the Arince, but 
the gre^t majority feed also on hard grain. * 

5. LoRiiNiE (or Lories). Peculiar to the Austral-asian archipelago, with Papua, 
Australia, and Polynesia. This subfamily is particularly distinguished by the pecu- 
liar structure of the tongue (varying somewhat in different genera), which is adapted 
for extracting the nectar from flowers ; the species also I'eed upon soft fruits, but 
never on grain, and the beak is proportionally feeble. 
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Chaudand Sandal-wood coloured,’ alluding to the yellowish 

tinge of the under parts and upper portion of the back), 
Beng. : Karan svgd and Kararia of Nepal (Hodgson) : 
Tide Totd ('Iloyal Parrakeet’), Hind. (Jerdon) : Kyai 
Vhoungka^ Arakan (Phayre). 

IIab. Hilly regions of all India proper, from the sub-Himalayas 
to Ceylon inclusive ; Asam ; Sylhet ; Arakan ; Tenasserim provinces. 

2. P. TouauATus (Danbenton’s FI, Enl, 551). 

Syn. Fsittaca iorqnata^ Brisson. 

Fsittaens Alexandrij var. B, Latham.* 

Fs, cuLiruIariSy Ilasselquist. 

Fs. dociliSf ^^ieillot. 

Fs, steptophorus^ Desmarest. 

Var. Sulphur Farrakeet^ Shaw. 

J'iyd (or Teeyd^ imitative of voice), Hind. : Tenfhia 
Suga, Nepal (Hodgson) ; Gallnr of some, H • Lyhar^ 
Masuri (Hutton) : Lyhar Totd, S. India (Jerdoii^ : 

, Kyai-gyot, Arakan (Phayre). 

Hab. Plains of India; Ceylon; Asam; Sylhet; Arakan; ’Te- 
iiasserim provinces ; Malayan peninsula (to latitude of Penang) : W. 
Afj'ica (apud Swainson), smaller variety .f - 

ill g^eneral, the PsitfkcidiB are exclusively vegetable -feeders ,\a8 much so as the 

• 

Columhidtp : hut the Calyptorhynchi are described to cut up decaying^ trees, by 
means of tlieir extremely powerful beaks, to get at the larvae in the interior of the 
wood ; and the L’jriintie (at least in confinement) will eat soft maggots. This 
general diet of the group helps to bear out the analogy which the Psit/aetdat 
among birds bear to the Quadrumana among mammalia (though it is true that 
many of the Quadrumana are, in the wild state, far more omnivorous than is ge- 
nerally supposed). In their wdiole structure, the Psittacida manifest no parti- 
cular affinity (that we can discern) for any of the zygodactyle Imessores ; but 
they decidedly coostitute a \fry distinct ordinal type, ehewing most relations with 
the diurnal Rapiores : and regarding them as the most highly organized of birds, 
we do not hesitate to follow the arraiigament of those zoologists who place them at 
the head of tlie class, parallel to the Apes and Monkeys among the mammalia. 

* Except that there isjio patch of crimson on the wing>coverts of Pi, iorquatui, 

t “ The Rose-ringed Parrakeet,"' writes Mr. Swainson, “ is one of the few birds 
of Senegal whose geographic distribution extends from east to west. Of four spe-^ 

cimens in very perfect plumage now before us, three are from ^\»estern Africa and 

• • • 
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Eemark, This is the only Indian Parrot (so far as we are aware) 
that affects the vicinity of human habitations, flocks of them often 
settling upon buildings, especially if situate in gardens with trees about 
them, and one or more pairs occasionally breeding in suitable cavities 
about buildings. It is the only species observed wild in the densely 
populous neighbourhood of Calcutta, but in jungle districts becomes 
replaced by No. 4. 

3. P. SCHISTIC£PS, Hodgson, As. Res. XIX. 178. 

Syn.? Conurus hhnalayanus^ Lesson, in Belanger’s Voyage. 

Mddana Sugd, Nepal (Hodgsoi») : Puhari Tuiya, Masuri 
(Hutton) : Gugi of Calcutta bird-dealers. 

Hab. Sub-Himalay an region (exclusively). 

Remark. The Masuri name of this species (or * mountain Tuia’) 
well expresses its near affinity for the next. The adult sexes differ in 
the male having a small maronne spot on the wiiig, which is wanting or 
barely indicated in the female, and the black derni-collar is also rather 
more developed. The young have generally but a trace of the slaty-blue 
cap, but this is fully developed in some few specimens, though with- 
out the black demi-collar which borders this cap in the addt. The 
beak, which in P. cyanocephalus is bright yellow, is in the present 
species yellow tingjT.! with coral-red, and in adults of all the other 
species is bright -i-oral-red. 

4. P. CYANOCEPHALus (Edwards, pi. 233 ; Daubeuton’s PL EnL, 
264). 

Syn. Psittacus cyanocephalus^ L. 

Ps.favitorquis, Shaw. 

Ps. annvlatuSf Kuhl. 

Palceornis fiamcollarisy Franklin. 

Psittaca hengalensis, Brisson. 

one from Madras : between the first three cf these, there is no difference whatever 
in size ; but that from the East Indies is considerably larger ; the length of its 
wing, in fact, measuring 7 in., while that of the Senegal race is not quite 6 in.’' 
Birds of W. Africa, II, 175. Of numerous Indian specimens examined, from all 
,the above named localities, we have found the length of t&e wing to be very regularly 

in., rarely | in. more or less. 
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Psittacus erythrocephaluSy Gmelin. 

p5. ginginianust Latham. 

Ps, rhodocephalus, Shaw. 

Var. Ps. narcissus^ Latham (with coloured figure). 

Faridiy and Fariddi (‘plaintive’), Bengal; Tui Sugd 
(the first or specific name imitative of cry), Nepal 
(Hodgson) ; Tuia Totdy S. India (Jerdon) ; Bengali 
totdy Panjab; Kyai-tormay Arakan (Phayre). 

II AB. Upland and jungle regions of all India proper ; Ceylon ; 
Asam ; Sylhet ; Arakan ; Tenasserim provinces. N. B, It occurs in 
open jungle, in the Bengal Sundarbans. To the westward, leaving the , 
alluvial soil of the Gan^, it seems entirely to take the place of P. 
torqnatus in the Midnapur jungles. 

5. P. MALACCENSis (Daubenton’s PI. Eal. 887 ; Levaillant, pi. 72). 

Syn. Psittacus malaccensisy Gmelin (nCv Latham). 

* * Ps. eruhescenSy Shaw. 

Ps. ginginianusy var. C, Latham. 

Ps. harbatulatuSy Bechstein. 

Bay ally Sumatra (Raffles) ; Madnd Bkola of the Cal- 
cutta dealers. 

IIab. Malayan peninsula ; Sum^ra. ^ 

G. P. erythrogSnis, Blyth, J. A. S. XV, 23, ,^368. . 

Uab. This beautiful species is common in the Nicobar Islands, 
and docs not appear to have been hitherto observed elsewhere. 

7. P. CANiCEPS, Blyth, J. A. S. XV, 23, 51. 

Hab. Nicobar Islands ; Malayan peninsula (latitude of Penang). 

Remark. Of this fine and strongly marked species, we have seen 
two specimens only ; one with a coral-red beak, procured alive (with 
its wings and fail much mutilated) from a Nicoharian savage, and which 
is now in the Society’s Museum ; the other with a black beak, from 
Province Wellesley. • . 

8. P. barbatus (Daubenton’s PI. Enl. 517 ; Swainson’s Zool. Ill.y 
2nd series, pi. 16). 

Syn. Psittacus Barbatusy Ps. pondicerianusy and Ps. borneusy . 

Gmelin. _ . • 
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Ps, himaculatus^ Sparrman. 

Ps. javanicuSf Osbeck. 

Ps, Osheckiiy Latham. 

Ps. mystaceus, Shaw. 

Palceornis nigrirostris, Hodgson (the young female). 

P. viodestus, Fraser (the very young female). 

Madnd (‘charming/ ‘pleasing’), the red-billcd bird; 
Kdjld (as having the black pigment, Kdjai, applied 
to the eye-brows ; alluding to the black loral line), 
the black-billed bird, Hind. ; Imrit Bhilai Nepal, 
(Hodgson) ; Bettety Java, (Horsfield). 

Hab. Hilly parts of Bengal, Nepal,^ Asain, Sylhet, Arakan, 
Tenassefira, Malayan peninsula (to latitude of Penang), Sumatra, Java, 
and Borneo. 

Remark, We have never seen this bird in Malacca collections, nor 
does it appear to occur wild in any part of the Indian peninsula o^ in 
(>ylon ; hence the name pondiceriamis camiot be adopted. Spe- 
cimens from Java are perfectly similar to those of India. Irf a pre- 
suuicd female observed in captivity, the upper mandible changed from 
black to coral-red when the bird was about 18 months old. 

9. P. coLUMBOiDES-i\'^igors (Jerdon’s III. Ind, Orn.j pi, 8). 

SvN. P. iw*!anorhync1iosi Sykes, — the young. 

hiadan-gowr Tofd, II. (Jerdon). 

Hab. Nilgiris; Malabar. 

10. P. Calthrap.e, Layard, Blyth, J. A. S. XVIII, 800. 

Hab. Mountainous interior of Ceylon. 

Remark. In the adult specimen described, loc. cit., the middle 
tail-feathers had not attained their full length : in three other adults 
since received, they are full grown but very short, measuring but from 
4} in. to 5^.* ^ t 

* In this enumeration of tlie species of PalmrniH^ 1 have provisionally omitted 
to include a race (or slight variety of P. tf^quatus /) whi^sh inhabits Ceylon, and 
which*! formerly supposed to be P. bitorquatus^ Kuhl, judging from a female only 
which 1 had then reason to believe was procured in the Mauritius. Mr. Layard 
considers it distinct from the ordinary P. torquatus *of Ceylon, &c., and has 
obligingly procured for me a living male not yet received. — Since the foregoing was 
.iu type, I have received a further communication froin^Mr. Layard, in whicl^ he 
mentions having ebtatped a number of skins. P, bitorquatua, a species which is 
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’ Genus Tanygnathus, Wagler. 

11. T. MALACCRNSis (Swaiuson’s Zool. III., 1st series, pi. 154, the 
male? or adult of either sex ?). 

Syn. Vsittacus malaccensis, Latham (nec Gmelin). 

Ps. incertusy Shaw. 

Tana, Malacca. 

II AB. Malayan peninsula ; Sumatra. 

Remark. This species is essentially a small PaltBornis with a short 
and sub-even tail, and is somewhat allied in its colouring to P. column 
hoides and P. Calthrapfe, which last (as we have seen) has a shorter 
tail than the rest of its genus. T. macrorhynchoSy upon which the 
present genus was founded, is also closely related to Palcpornis, but 
upon a larger scale ; and the two bear the same mutual relationship as 
subsists between P. Ahxandri and P. cyanocephalus. Intermediate, we 
have T. sumatranuSy (Raffles), and we believe Ps. melanopterusy Gm., 
anti otlici;^, witji the Prionifurus setarius, (Tern.), remarkable for the 
shape of its tail, which however may still be considered intermediate \p 
those eX Tanygnathus and Palaornis. In T. sumatranus (both sexes 
of which we have possessed together and studied alive), the male has 
a coral-re(l bill and the female a white bill ; and the same would appear 
to obtain with T. malaccensis (if the differe jo^ jif plumage in different 
specimens be characteristic of sex and <fbt merely *b^’^ge) : and in the 
great 2\ macro rhynchosy the nearly affined but smaller and less power- ^ 
fully billed T. sumatranuSy and the small T. fnalaccensisy are alike 
j)erceived a peculiar yellow margining of the wing-coverts, which occurs 
in no species of Palceornis. Nearly affined again, we have the minute 
African and Madagascar species forming the genus Agapornisy to which 
T. malaccensis has by some been referred. 

It remains to ascertain whether both T. macrorhynchos and T. 
sumatranus do not also inhabit the more elevated districts of the 
interior of the Malayan* peninsula. In a collection which Capt. 
Charleton made at Malacca, there^was a fine specimen of the former, 
but we are not aware that it was obtained wild in that vicinit/, tnid 
rather doubt that either of these species occurs wild except in Borneo 
and to the eastward. 

verj^ little known, and is said to inhabit the island of Bourbon, is the only other . 
Palmmis not include^d in the above list ; the two Australian^pedles being properly 
separated to form the genus Polytelis. * 
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Subfamily. PSITTACIN.E. 

Genus. Loriculus, Blyth. 

12. L. GALGULUS (Edwards, pi. 293, f. 2). 

Syn. Psittacus galguluSy L. 

Ps. pumilus, Scopoli. 

Serindah, Sindada^ Malacca ; Serindit, Sumatra (Raffles). 

Had. Malayan peninsula ; Sumatra. 

13. L. VERNAT.is (Swainson’s ZooL III,, 2d series, pi. J). 

Syn. Psittacus veimatis. Spar r man. 

Ps, galgulus apud Horsficld, Lin, Tr, XIII, 182. 

Latkan (‘pendent’). Hind., Bengal; Bhord or Bhodrd, S. 
India, (Jerdon) ; Kyai-tha-da, Arakan (Plinyre) ; ^^ilin- 
dit, and Silinditutn, Java (llorsfielcl). 

Had. Hilly parts of India, from the sub-Ilimalayan region to 

S. India ; also Asam, Sylhet, Arakan, Tenasserim, and Java. 

• . 

Remark, We have never seen this species from the Malayan penin- 
sula, nor the preceding one from any country where the psesent is 
found ; though both are extremely numerous in their respective 
habitats. N, B, Javanese specimens differ in no respect from 
Indian, though I)r. Ilorsfield states that the Javanese bird differs from 
Ps. vernalis — Carls.) i^^size, and in the proportions of the wings 
to the tail.” ^he latter may depend on the %iounting in museum 
specimens. 

14. L. ASiATicus (Edwards, pi. G). 

Syn. Psittacus asiaticus, Latham. 

Ps, indicus, Gmelin. 

Pol-Giravm, Cingh. 

Hab. Ceylon. 

Remark, Peculiar as this species (or race) is to Ccyjon, the names 
which have been applied to it arc infelicitous. Its distinctive colour- 
ing from L, vernalis would appear t(\ be constant (vide description in 
J, *A, S, XVIII, 801). Nevertheless, it is so very closely afflned to 
the Indian bird that many would prefer to regard it as a permanent 
local variety of the same species. Its distinctions from the Philippine 
L, rubri/rons, (Vigors), remain to be pointed out : and we have seen 
drawings of another, similar, but with the entire -head as deep red 
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(from the S. of China ?) N. B, Neither the Eclecti nor the Loricula 
have the tongue filamented as in the LoriincB^ with which they have 
been generally but quite erroneously classed. These two genera form 
a particular and peculiarly Asiatic division of the PsittacincB, imme- 
diately preceding the Loriince. Such at least is the result of our long 
continued study of living specimens. 

Here it should be remarked that the Eos ornata (Psittacus ornatus, 
Gmelin,) is stated by KafHes to inhabit the Malayan peninsula, but 
doubtless by mistake. With other Lories, &c., it is commonly brought 
by the Malays from the more eastern islands of the Archipelago, and 
may be frequently purchased in Calcutta and other ports. 

Summary viav of th^ distribution of the Psittacid/E in If^dia and 
the neighbouring countries. From the foregoing catalogue it follows 
that only two generic forms of Psittacid<c inhabit India, viz. Pal<B- 
ornis and Loriculus, nor are we aware that ao'^ther occurs in all con- 
tinental 4^sia, with the exception of Tanygnathus as exempliiled by T. 
malaceensis in the Malayan peninsula, this species being however bare^ 
separably from Palceornis^ and the peninsula itself belonging physically 
to the rc[jion of the archipelago, or Indonesia^ as this region has been 
recently designated by Mr. Logan. Tanygnathus should accordingly 
be regarded as strictly an Indonesian form#^I'“ ,the Asiatic countries 
westward of Sindh, it does not appear tfiat any spcc*%s of ParrSt lias 
been observed ;* antf we know but little of those of Indo-Chiua eastward* 
of the British possessions on that side of the Bay of Bengal, or those 
of the southernmost provinces of China. In the great Indonesian or 
Austral-asiaii archipelago, the number of genera and of super-generic 
forms gradually increases to the eastward, where the Lories and species 
of white Cockatoo, also the two species of Edeefus among the Psitta- 
cince, and the large Tanygnathi, are met with in Borneo, Celebes, the 
Moluccas, and^ some of them even in the Philippines ; forms of black 
Cockatoo appearing likewise in the Papuan group ; while in Australia 
the Psitlacidce attain their innxiirqim of developement as regards the 
number of genera and of species, though the two generic forms of India 
and certain others of Indonesia are foreign to the Australian fauna. 

* Lieut. Irwin remurks. — The Parrot and Maiiia are scarcely natives of Turkestan, 
or at IcHSl of the country beyond the Oxus." /. A. S, VIII., 1007. Surely neither 
of them is found there at all, i. e, any Parrot, Acridotheres or Gracula : 

•• 2 . 
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Sumatra and Java contain the large Tanygnathi perhaps as rarities, but 
no Cockatoo, nor Edectus ; and the only Lory, if any, is Eos ornata, 
which Sir St. Raffles reported by mistake (?) to inhabit the Malayan 
Peninsula.* 

With regard to the distribution of species in India and the neigh- 
bouring countries, we first remark three of Palaornis (Alexandria 
torquatusy and cyanocephalus,) as common — with unimportant local 
exceptions — to all India from the sub-Himalayan regions to Ceylon 
inclusive, and also to the eastward in Asam, Arakan, the Tenasserim 
provinces, and P. torquafus as far southward as Penang. Others are 
much more local, as P. Calthrapa which is confined to the mountains of 
Ceylon, P. columhoides to those of S. IndijJ, P. schisticeps to the 
sub-IIimalayan regions, and P. eyythrogcnis (so far as known) to the 
Nicobar islands. Of P. canicejis wc know of but two examples, one 
procured in the Nicobars, the other at or near Penang ; and this may 
prove to be properly a species of Indo-China. In the. hilly, partst of 
Bengal, and along the S. E. sub-Himalayan regions, in Asam, Syllu^t, 
Arakan, the Tenasserim provinces, and the Malayan peninsidlt to the 
latitude of Penang, P. barbaius abounds, and is common also in Sumatra, 
Java, and Borneo ; but it is unknown in the Indian peninsula (though 
having for a synonyiji^^^® name pondicerumus), and it would scern 
equally so in southern |!t*rts of the Malayan peninsula. In 
these latter countries its place would seem to be*' taken by P. malac- 
censis; and the range of Tanygnathus malaccensis and of Loriculiis 
galgulus corresponds. In Malacca collections I have seen only the 
three last named species, added to which in Penang collections I have 
seen P. torqnatus, P. harbatuSy and one specimen of P. caniceps : 
while another of this last is the only Parrakeet which I have seen 
from the Nicobars in addition to P. erythrogenis. It is probable 
that both of these also inhabit the Andamans and the ^northern part 
of Sumatra. Of Lorkulusy while L, galgulus would appear to be 

confined to the Mala} an peninsula and Sumatra, and X. asiaiicus (so 

✓ 

♦ We suspect that Kaffles’s statement of Tanygnathus sumatranus (of which 
he dcacribes the female only, apparently from a <aptive individual,) inhabiting 
Sumatra, needs confirmation as much as that of Bus ornata inhabiting the Malayan 
peninsula. Di. Horsfield does not mention any Tanygnathus or Lory as occurring 
in Java, “ • 
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called) to Ceylon, L, vernalis ranges over tlie hilly regions of all India, 
with AsSm, Arakan, the Tenasserim provinces, and also Java; like 
Falceornis harhatus, and similarly without invading (as it would 
seem) the regions tenanted by X. galgulus together with P. malaccen^ 
sis and Tanygnathus malaccensis. It may further be remarked that 
the whole of these species are such as no zoologist would hesitate 
in regarding as indisputably distinct, with the exception of Lori- 
cuius asiaticuSt which some w’ould consider to be a local variety of L. 
vernalis ; in which case the race of the Philippines (X. ruhrifrons) and 
another we have seen figured witli the entire head crimson, should like- 
wise rank as varieties merely of X. vernalis. 


Notice of Lieut. Strachey’s Scientijic Enquiries in Kumaon. 

From J. Thornton, Esq. Seci^efarg to Government^ N. W. P. 

• * * To Secretary, static Society, Calcutta. 

» 

Siu^I am desired by the Honorable the Lieutenant-Governor, N. 
W. P, tc) request that you will lay before the Asiatic Society, the .an- 
nexed copy of a letter from Lieutenant R. Strachey, Bengal Engineers, 
who has lately been engaged on scieiit ific ^ijtfl u iries in Kumaon, under 
the orders of this Government. 4 ^ ^ 

2. Lieutenant Strachey has embarked for Eng lai^ in the March^ 
Steamer from Calcutta, carrying with him all his papers and collections, 
which will be placed at the disposal of the Honorable the Court of 
Directors. 

3. Lieutenant Strachey had not sufficient time after his return from 

Kumaon, to prepare any of his papers for publication. This will be 
more advantageously and easily done in England. My present com- 
muuicatiou is designed to inform the Society, and through them the 
public generjilly, of the ^nature and extent of Lieutenant Strachey’a 
researches, and of the quarter, whence further information respecting 
them may be expected. * * • 

I have the honor to be, Sir, 

• Your obedient humble servant, 

• J. Thornton, 

Ugra^ the 25th March, I80U. Secy, to Gos?t. N. W. P, 

2 1 2 
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From Lieut. R. Strachey, Esq. 

To J. Thornton, Esq. Secretary to Government, N. W. P. 

Sir, — 1 have the honor to inform you that, in accordance with the 
permission granted to me by the Honorable Lieutenant Governor, I left 
Kuinaon on the 4th Ultimo, having then brought to a conclusion my 
operations in that province. 

In my letter to your address of the 3d April 1849, I explained fully 
the progress that I had made in my undertaking up to that date, and 
it will now therefore be only requisite that I should state what has 
been done in addition since that time, and to submit for the considera- 
tion of the Honorable Lieutenant Governor, my views as to the plan that 
should be adopted for the publication of the rwults of ray enquiries. 

The first object to which my attention was directed, the construc- 
tion of the section of the Himalaya explanatory of its Botanical Geo- 
graphy, is still of necessity left incomplete ; but the materials for its 
compilation are very ample, and the additional knowledge that has 
been acquired by Major Madden and myself during the past year, will 
he of much value in completing this part of my undertaking. - 

The provisional drawings of that part of the line which was best 
knowm, to which I referred in my letter above alluded to, were com- 
pleted and have been submitted to the Honorable Lieutenant Governor. 
A memoir to accompany and eXpilain these drawings was drawn out by 
Major Madden,., jut owdng to my not having had any opportunity of 
conferring with that gentleman on the matter and to my attention having 
been unavoidably diverted to other objects that came more immediately 
before me, this paper has not been yet brought into a form suitable 
for publication. 

The whole of my herbarium which now contains upwards of 2,000 
species is now on its way to Calcutta, whence it will be sent on to Eng- 
land. On its arrival there I propose to undertake the comparison of 
the whole of it with properly named specimens, such as are to be found 
in the great Botanical collections in Europe, and then to draw out a 
fresh section with all the care that can be bestowed upon it. 

I should likewise propose to draw out, if it be practicable, a catalogue 
of all the plants contained in my herbarium. Tins would form a valu- 
able index to the Botany of this part of the Hir alaya, and in it could 
be embodied descriptions of new plants, and identifications of synonyms. 
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besides some short description of the nature of each plant and the 
locality in which they are found. 

I have greatly increased my knowledge of the Geological structure 
of Kiirnaon and Gurhwal during the past year, and I have added to 
my former collections a very considerable number of fossil shells &c., 
from the nortlierri part of the mountains, from which I feel confident 
that the geological age of the strata in which these are found may be 
perfectly ascertained ; and on the whole I consider that I shall be able 
to draw out a very fiur geological map of Kumaon and Gurhwal, as 
well as geological sections such as were at first proposed. 

My geological specimens are also now on their way to England with 
the herbarium. 

In the department of Zoology matters are just as they were; the 
few specimens that I collected have likewise been dispatched to 
Calcutta. 

The panoramic drawing of the mountains from the summit of Binson, 
has been completed, as I before said it had begun ; this has also been 
laid before tlie Honorable Lieutenant Governor. 

During the past season also my brother Captain II. Strachey, 66 
Native Infantry, and I have been able to make some important addi- 
tions to the topograj)hy of the country to the north of the snowy 
range in Kumaon and Gurhwal, by ^ting, by'*ir’!>onometrical opera- 
tions, tlic position (?f the celebrated peak of Kailas, am of several other 
points of note. A map showing the combined result of this work and 
what was before known of this country has been executed by my bro- 
ther, and has been showm to the Honorable Lieutenant Governor. 

The calculations, on which the constructions of the map rests, were 
worked out by me sufficiently to permit of its being executed, but they 
take much time and must be carefully revised before any numerical 
results are published. 

The meteorological observations which I was anxious to undertake 
have been conducted with as great care as was possible, and I have 
collected a considerable map of mllterials, which will I trust be a r^Jua- 
ble addition to our knowledge of the phseuomena in question. Besides 
other ordinary registers, I was enabled with the help of my brother 
Captain H. Strachey t(\ make horary observations for a period of 24 
hobrs at an ellevation of 18,400 feet, as well as similar horary observa- 
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tions for periods of several days in succession both at Nifi, at about 
l],r>00 feet, and at another place at a height of about 16,500 feet 
above the sea. 1 propose to undertake the reduction of these observa- 
tions as soon after my return to England as is possible. 

Magnetic observations of dip and intensity have been made by me 
at a great number of stations in Kuinaon and Gnrhwal, up to the ele- 
vation of 18,400 feet. On my way down to Calcutta, I have also 
observed the dip at some of the places at which I stopped. 

In conclusion it appears to me that the best form in which the 
result of my enquiries in Kumaon can be published is, as a work on the 
Physical Geograj)hy of this part of the Himalaya. It is of course out 
of my power to offer to undertake any thing of* this sort from my own 
' private resources, but should the Honorable Court of Directors consider 
that the information which I have acquired is of sutheient value to 
induce them to give their countenance to sucli a work, and should they 
be satisfied with my ability to execute it in a becoming way, I shall 
consider it to be my first duty to undertake it and to devofc myself 
entirely to its completion. # 

1 have the honor to be, &c. * 

(Signed) R. Strachey, ‘ 

Late on special duty in Kumaon, 
(Tnixe Copy) 

J. Thc'rncon, 

Assisft. Secretary to the Govt, N. W, P, 
Calcutta, the Tth March, 1850. 


Memorandum relative to the Storms of Wind experienced in Tart ary, 

with suggestions relative to them, for the Mission proceeding there, 

— By Henry Piddington, President of Marine Courts, 

The following Memorandum wns drawn up for the use of the Mis^don proceeding 
to Chinese Tartary in IS47, wiiicli, as then announeeJ, expected to winter at Yur- 
kuud. Documents of this nature are, the Editors think, always worthy of perma> 
iit'Dt record, inasmuch as they fulHl their object not only at the time, but in future, 
w'hen v/ther expeditions or opportunities for observation may occur, and are more> 
over scientific notes which aie too useful to be lost, and do not readily occur in all 
their bearings to any but those whose minds have been directed to the questions to 
which tliey relate. — Ena. 

1 . Heavy storms of wind, which either from their violence, or their 
veering to different points while blowing, or from both, are by all* 
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writers, from the Chinese travellers and Marco Polo down to Humboldt 
and Ehrmann, called Ilurneanes, are undoubtedly most frequent, both 
in the steppes and mountain chains of Tartaiy and Siberia. 

2. Now as connected both with Meteorology in general, and especi- 
ally with the new science of the Law of Storms these land hurricanes 
in all countries are of the highest interest, but in the countries above 
named especially so, for the elevation, cold, and dryness of the air may 
develope phainomena of importance tending to disclose to us their 
causes, or they may furnish us with confiniiations or modifications of 
the laws now supposed to govern storms. 

3. There are two great questions arising on the consid(^ration of 
them which are — 

•r 

A. Are they strait -lined currents of air, blowing from one point to 
another ? or arc they curves, and thus parts of rotatory storms ? and if 
so which way do they turn ? and do they move onwards also ? 

,B. \yhere are they formed ? and how do they begin ? at the sur- 
face of the earth ? or in the atmosphere ? in a word, are they, like watcr- 
spoutal descendiny storms?* 

4. The first question is easily solved if we have only observations. 
If the wind is a strait stream there will be no change in its direction while 
blowing. If it is part of a circular storn^pipying onwards the wind 
will veer according to fixed laws. If it>^fe a circufur. storm, but station- 
ary, as some are, ilfwill seem to be a strait blowing >\jnd at the place 
of the observer, but if observations at a distance can be had, then it 
will be seen that it was really blowing in a circle or curve. 

5. To explain this I send herewith a transparent horn-card on 
which the winds are marked as they turn (against the hands (hours) 
of a watch) in the northern hemisphere. In the southern hemisphere 
they turn loith the hours. 

6. This card may be supposed to represent any sized rotatory 
storm, from a tornado of 100 yards to a stotm of 1000 miles in dia- 
meter. 

7. Now Humboldt and other travellers in Siberia speak of ''-torri- 
ble tempests” of wind and rain from the plains of Tartary from the 

* There is some evidence, which will appear in a work I am now printing tend- 

* 

ing to shew that hurricanes at sea are descending storms ! hence the great import- 
Mice of this query. , , . • 
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S. £. It will be seen by looking at the wind card, that sujfposing the 
wind due S. E throughout the storm, it may be part of a great circle 
of wind and if it veers at all, that, as we shall shew presently below, it 
must be travelling along on a certain track. 

8. For : make a mark with a fly on a sheet of paper to represent 
the place of observation. 

Place the horn card with the point marked E. N. E. upon the flag. 
This is we will suppose the state of things when the E. N. E. wind is 
rising to the strength of a gale. 

9. Now move the card gradually over the flag to the left till the 
S. E. point is over it, and it will be seen that the wind has gradually be- 
come E. b. N., East, E. b. S., E. S., E. S. E. h. E. and S. E. and that 
such veering of the wdnd indicates a circular storm moving up from E. 
b. S. to W. b. N. In such a case the greatest violence will be felt 
and the Barometer will be lowest when the wind is about E. b. S. 
because then the centre is nearest. 

1 0. Again ; put the card at the S. E. wind-point over the^flag and 
move it up to the right till the N. W. wind-point comes over th« flag. 

Now, at half-way you will see that the flag is at the vacant space in 
the centre of the card. This is the centre of the hurricane, in which, 
between the Tropics, there is most frequently a dead calm before the 
shift, but often none , and tlic ^ ind shifts or veers very rapidly to the 
opposite quarter n thereabouts, and blows as hard uh ever. 

11. This is the case of a storm moving up from the S. \V, to the 
N. E. and its centre passing exactly over you. 

12. We do not know that all or any part of this will occur, but it 
is easy to know if it does, if the veering of the wind be registered ; 
and at the same time the Barometer, or Simpiesometer, or both. I give 
now two suppositious registries of storm days, such as would be inva- 
luable to us. 

No. I. 

September 15M, 1847. — At 9 a. m. encamped at Chuen-lung, the 
guide- predicting a storm. 

Secured every thing. My tent between two rocks just at the 
entrance of a little defile, whence a good view of tne plain to the east, 
south, and round to N. W. and by a few par?s round the rock the 
rest of the horizon could be seen. 9^ a. m. wind E. N. E. Bar. ' 
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— Ther. — wind piercing cold, and rising and falling with a sort of 
moaning noise. 

Sky, light, hazy, vapory blue, and very thin sheets of scud flying 
from N. E. and north. 

10 A. M. Blowing hard at E. b. N. 

Bar. — Ther. — . 

Strong haze above, dust-storm below, like those on the plains of 
India in the hot winds. 

Noon ; hurricane at due East tearing up everything ; tent would go if 
not for the shelter of the rocks. Bar. — Ther. — , 

Wind cold, some blasts warmer ; blowing in heavy squalls. * Baro- 
meter evidently oscillating with the squalls. Packed it up for fear of 
accident. At 124. 45mhe thorizon one mass of dust, but a singular 
blue circle above us comparatively clear : subtends an arch of 45° or 
50°. 

1 .p. M.jn ore interval between the blasts. Wind E. S. E. Ther. — 

2 p. M. wind S. E. b. E. more moderate but blowing hard. 

2.30. M. moderate but strong gale at S. E. Set up Barometer 
again. Bar. — Ther. — . 

3 p. M. moderating fast and our guides say all is over. 

During the whole of the storm the dryness remarkable. 

By shading the eyes, faint flashes of^?^ning could be seen. . No 
thunder heard ; but tfie roaring of the wind would pwvent it if the 
thunder was not loud. 

Guides say sometimes thunder, sometimes not ; and that though it 
never rains with these storms in summer ; in winter it snows with 
them ; but they cannot say if the snow falls or drifts like the dust. 
They say that sometimes there is a dead aalm in the middle of the 
hurricane, and that the wiud then comes from the opposite quarter 
and that these are the most violent storms. They speak of these with 
much dread. 

No II. 

At Jshardo^ October 22,nd, — Our landlord sent his servants to secuie 
all the doors and windows, saying we were going to have a storm. 

Sky clear, but from the gallery to the S. W. a dense low lead-colour- 
ed cloud could be seen about ten degrees in altitude and subtending an 
arch from south nearly to west. Sky hazy, no scud or, drift. Sun rose 

2 K 
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. very red. Wind sonth and light, rising and falling wit& a moaning 
noise. At 10 a. m. wind S. E. blowing very strong in squalls* Bar. 

and oscillating about, .03 to .05 every quarter of an hour or 
less. Ther. — . The whole horizon is now covered with a sort of 
dark haze which is, I suppose, mostly dust. No rain. Above clear hazy 
blue sky with very thin wreaths of scud flying to the N. W. very fast, 
and these are thicker and more numerous towards the dark haze and 
in the S. W. than at the zenith when they disappear. 10^. 30m. Bar. 
— Ther. — . Wind steady at S. E. Bar. oscillating .05 to .07 in the 
squalls of wind, which arc now almost of hurricane strength, &c. 
Noon, a hurricane from S. E. roaring heavily ; the sky one mass of 
dust mingled with spiculae of ice or snow.. Impossible to look to 
windward. Tiles and planks flying about like feathers. Our landlord 
says that many persons are hurt and some killed in these storms. 
Bar. oscillates much less. Wind seems to oscillate also being from 
S. E. to E. S. E. or even East (as far as we can judge) and then coming 
Jback to S. East again. 

At 12® 30' it fell a dead calm in a few minutes. Bar. — Ther. — a 
slight feeling of oppression. 

At ^ to 1 i». M. we heard a low roaring sound which gradually 
became louder and at l -_th e hurricane burst forth again from the S. W. 
with«a few sharn flashes of lightning (but no thunder) blowing harder 
than before. Bar. at 1 p. m. — Ther. 

1. 30.1 

At 2. > p- M. Bar. Ther. 

2. 30. j &c. &c. &c. to the end of the storm. 

13. A set of observations like this ; i. e. one or more storms care- 
fully observed throughout, with all the details (and the more details 
the better) would be invaluable from these countries. Notes on the 
common dust-whirlwinds also, whatever be their size, will be useful 
in explaining what is desired as to them. Every thing in fact relating 
to the phsenomena of wind and its attendant clouds, electricity, &c. 
mjj^t be of interest and probably of use. The question also of the 
existence of any thing like the Simooms of the Sahara in the desert 
of Gobi* would be worth settling. 

14. If any knowledge on the subject of these tempests can be col- 


* During the summer. 



247 


1850.] • On the Inland Storm of Tartary, 

lected from*guides, travellers, &c. it may be valuable, and 1 add a few 
queries which will suggest more. 

15. If it could be possible to establish the dates of the occurrences 
of storms at various points we might thus also obtain other evidence 
of tlg^r progression and routes, as also of their rates of travelling. 
Thus if a storm was felt at Yarkund on the 10th, and at Iskardo on 
the 13th, and we found that it was travelling to the S. westward at 
Yarkund the probabilities then are, that it is the same storm which 
has taken three days to pass over this distance. If its passage over 
an intermediate station was known this would be a certainty. At sea 
circular storms travel from If up to 48 miles an hour on thdr tracks. 

Queries to be put as occasion offers to guides, travellers, head-men 
of villages, 

I. What arc the names ^by which you call the different kinds of 
whirlwinds and storms of wind of all kinds, large and small ? 

Why do you call them by those names 't Are the names only 
those of their deities, &c. or because of their motion, or of their effects ? 

3. Are these names Tartar or Chinese ? 

4. Do you know the kinds of wind-storms which the Chinese call 
by the names of 

A. Taefung (great wind). 

II, Kowfung or fung~kou (great turiff^ wind ?) 

C. Tee-hwug (Ifbn whirlwind). 

D. Tee-kew (Iron whirlwind). 

E. A noise before the tyfoon called L'eenfung (a tyfoon brewing), 
or any other kinds, and what are their Chinese and Tartarian names ? 

5. What are the effects of these various winds ? 

6. What are the Tartar names of the different gods or spirits of 
the winds ? 

7. Do you know of the goddess or spirit called by the Chinese 

Keu-woo? (the tyfoon-Eiother). • 

8. Have you, or the Chinese, any temples dedicated to the spirits of 

the winds ? * ^ 

9. Have you any particular quarter of the heavens from which the 

storms come ; iike whSit the Chinese call Luy-chow (or the region of 
the thunder) ? • 


2 K 2 
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10. What sacrifices are performed at the wind temples f 

11, Do you, or the Chinese, express the dread you have of these 
storms by the Chinese words Chung wei che. (There is a sincere 
awe or dread of it (the tyfoon) ? 

1 2. Do you express the termination of the storm by the Q[^nese 
words Loose (falling in the west) ? 

13. How long do these storms last ; and what is the longest and 

shortest time of their duration ? 

14, How do they begin? 

15, How do they continue? strait from the same quarter or turn- 
ing? 

. 16. How do they turn ? 

17. Do they always turn the same way ? 

18. At what time of the moon do they usually occur ? 

1 9. How often in the year ? 

20. Give the dates, years, and months of any of those which are 
recollected as being particularly violent, and where they occurred ? 

21. In what parts are they most violent ? 

22. And at wdiat season of the year do they occur mostly, and 
when most violently ? 

23. Are they storms of wind and dust only ; or of hail or snow 
or rain? 

24. Do the winter storms last longer than the summer ones ? 

25. Do they ever overwhelm travellers, caravans, &c. and when and 
where does this occur ? 

26. Do you know of their approach by any signs ; and what are 
these signs (sun, moon, stars, clouds, noises, behaviour of animals, &c.) ? 

27. Are there (in the summer) any hot wiiirlwinds ? Describe 
them. 

28. Is there ever a calm in the middle of the heavy wind-storms, 
and then does the wind begin to blow hard again, and is it then from 
the same point ? 

2^. Have you yourself been in these storms ? 

30. Do they hurt your crops, or gardens, or animals? 

31 . Do they ever seem to burn up the grass where they pass ? 

32. Is there any thunder and lightning with them or at the end ? 

33. Do they destroy houses if not well built ? 
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34. Are they most violent in the hills and mountain passes, or at 
the foot of them or when altogether in the plains ? 

35. In what countries are they most violent ; i. e. do they do most 
mischief? 

36.. Have the volcanoes and the hurricanes any connection ; that is, 
did you ever hear or know that the eruption of the volcanoes caused 
hurricanes ? 

37. Are there any parts of the country which you know or of which 
you have heard that cannot be traversed on account of the storms and 
when does this occur ? 

Of course no one individual will be able to reply to all thesd questions, , 
hut from the priests and^head-mcn down to the guides, each may give 
his quota and their replies may lead to more information. 

The religious part of the q\icries is of interest as like the other Chi- 
nese ones, it may shew the connection between the Chinese maritime 

storms and deities and the inland ones. 

• • • 

P, S, As illustrating this singular phenomenon of inland hurri- 
canes, i add here a passage from the forthcoming new edition of the 
Sailor’s Horn-Book, from which it would appear that hurricanes (as to 
violence)* are perfectly well known to the Tchukiitskoi of Behring’s 
Straits ! and they are also most frequent and severe, and true revolving 
storms in Iceland! See Vol. XIV. p.'^^Sz, of Jameson’s Edyiburgh 
Journal of Science^ in a paper on the Glaciers and (^imate of Iceland 
by W. Sartorius Von Walterhausen. 

“ Kotzebue in the RuriePe voyage of discovery, Vol. II. p. ICO of the 
8vo. edition, describes a storm of hurricane violence on the 13th April, 
in Lat. 44° 30' N. Long. 181° West, but he gives no account of the 
veering of the wind. Again in the voyage of the Kurick, Vol. I. p. 
264, after a smart gale in the neighbourhood of the St. Lawrence 
Islands he was informed by the Tchukutskoi of St. Lawrence’s Bay on 
the Asiatic Coast of Behiing’s Straits in 65® 40' North ‘‘ that the time 
of violent storms was at hand, and that the last had been only a faint 
wind. He gave us to understamf that in a real storm nobody w» able 
to stand on their legs, but that they were obliged to lay themselves flat 
on the ground.” Tliis is exactly, as to violence, the description which 
a Carib of the West Irriian islands might have given to Columbus, or 
w£ich a Mauritius or Jamaica negro would give of^ their hurricanes in 
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the present day. I have heard it often said in descriptions' of hurri- 
canes there, by persons of all classes, that fearful that the dwelling- 
house might be blown down the family crept on the ground on all fours 
(lying flat down when the gusts were most furious) to reach the near- 
est negro hut or other low sheltered spot ; or a “ hurricane house” built 
of stone for such occasions. Are these Behring’s Straits storms analo- 
gous to those which arise in the interior of the continent of North Ame- 
rica and pass out to sea over Newfoundland ? and do the Asiatic 
storms arise in the plains of eastern Siberia and travel out towards 
Behring’s Straits ?” 


Tables of Mortality according to the experience of the Bengal Civil 
Service^ tvith the values of Annuities, Assurances^ — By Capt, 

J, C. IIannyngton, Bengal Army. • • • 

The following tables are founded on the data contained in a general 
list .of the Civil Service of the Bengal Presidency which was published 
some years ago by Rainchandcr Das under the superintendence of the 
Hon’ble 11. T. Prinsep. A slight liberty has been taken with the 
ages under 25, in order to avoid irregularities in the premia for short 
assurances. Th|f deviation is however small, and ftom 25 to 60, the 
actual data are very closely followed. After 60 the experience is too 
limited to be serviceable, and the table was thence continued and 
joined to the Northampton table by means of a curve and its ordinates. 

The rate of mortality though higher than the English rates, is 
much more favourable than that determined by Mr. Woolhouse for the 
Bengal Military. The resulting rates of assurance premia are accord- 
ingly considerably less than those now used by Assurance offices. 
Nevertheless the rates here exhibited are beypnd doubt sufficient ; for 
Mr. Nelson’s recent investigations on military lives give still lower rates, 
and whence it may be fairly inferred tliat the civil experience if further 
extended would lead to further reductions. 

These remarks may serve to justify the publicfttion of these tables, 
hy shewing that they are fit to be used. The^ allusion to assurance 
rates will not ifris looped, be thought misplaced. It springs naturally* 
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out of the subject, and vital statistics unless applied to the business of 
life assurance are of little worth. The tables have been prepared with 
attention to practical details, for practical purposes, in hope that they 
may be found useful. 

It has not been considered necessary to add a summary of formulae 
adapted to Commutation tables. They can be readily obtained by those 
wlio may require them. 


Table I . — Law of Mortality , Bengal Civil Service, 
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7.396 

64 

169.911 

1223.278 

8294.6823 

116.323 

1020.6704 

7.200 

65 

152.7275 

1070.5504 

7071.4044 

105.775 

904.3479 

7.010 

66 

137.1830 

933.3674 

6000.8540 

96.0080 

798.573.3 

6.804 

67 

122.7325 

810.6349 

5067.4866 

86.8338 

702.5053 

6.605 

68 

109.5380 

701.0969 

4256.8517 

7^5.3597 

615.7315 

6.401 

69 

97.4440 

603.6529 

3555.7548 

70.4787 

537.3718 

6.195 

70 

86.3751 

517.2778 

2952.1019 

63.1577 

466.8931 

5.989 

71 

76.2605 

441.0173 

2434.8241 

56.3652 

403.7355 

5.783 

72 

67.1525 

373.8648 

1993.8268 

50.1903 

j 347.3702 

5.567 

73 

58.8606 

315.0042 

1619.9420 ; 

44.4812 

1 297.1799 

5.351 

74 

51.3817 

263.6225 

1304.9378 

39.2662 

1 252.6987 

5.131 

75 

44.6550 

218.9675 

1041.3153 

34.5157 

21.3.4325 

4.904 

76 

38.6234 

180.3441 

822.3478 

30.2016 

178.9169 

4.669 

7'7 

33.2338 

147.1103 

642.0037 

26.2975 

148.7J53 

4.426 

78 

28.4362 

118.6741 

494.8934 

22.7782 

122.4178 

4.173 

79 

24.1842 

94.4899 

376.2193 

19.6198 

99.6396 

3.907 

80 

20.3473 

74.1426 

281.7294 

16.71il02 

80.01985 

3.644 

81 

16.9366 

‘ 57.2060 

207.5868 

14.08494 

63.30682 

3.378 

82 

13.8785 

43.3275 

150.3808 

11.67826 

49.22189 

3.122 

83 

11.1463 

32.1812 

107.0633 

9.47986 

37.54362 

2.887 

84 

8.67791 

23.50329 

74.87207 

7.44018 

28.06377 

2.708 

85 

6.63253 

16.87076 

51.36878 

5.728.55 

20.62359 

2.544 

86 

4.97165 

11.89911 

34.49802 

4.32278 

14.89504 

2.393 

87 

3.65951 

8.23960 

22..'i9891 

3.20185 

10.57226 

2.252 

88 

2.62114 

5.60846 

14.35931 

2.31423 

7.37041 

2.132 

89 

1.88984 

3.71862 

8.75085 

1.67413 

5.05618 

1.968 

90 

1.34821 

2.370411 

5.032226 

.1.205185 

.i382050 

1.758 

91 

0.95818 

1.412236 

2.661815 

0.867006 

2.176865 

1.474 

92 

0.65034 

0.761891 

1'.249579 

0.596029 

1.309859 

1.172 

93 

0.41689 

0.345003 

0.487688 

0.387585 

0.713830 

0.828 

94 

0.22548 

0.119522 

0.142686 

0.212211 

0.326246 

0.530 

95 

0.09636 

0.023163 

0.023163 

0.091762 

0.114035 

0.240 

96 

0.02316 

1 0.000000 

0.000000 

0.022272 

t 

0.022272 

0.000 
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Table IIL — Five per Cent. 


Age. 

D. 

N. 

Annuity, 

20 

3424.04 

45633.46 

13.327 

21 

3206.07 

42427.39 

13.233 

22 

3001.78 

39425.61 

13.134 

23 

2810.33 

36615.28 

13.029 

24 

2630.62 

33984.66 

12.919 

25 

2461.94 

31522.72 

12.804 

26 

2303.36 

29219.36 

12.686 

27 

2154.84 

27064.52 

12.56(r 

28 

2015.24 

25049.28 

12.430 

29 

1884.28 

23164.99 

12.293 

30 

1761.25 • 

21403.74 

12.153 

31 

1645.42 

19758.32 

12.008 

32 

1536.64 

18221.68 

11.858 

33 

1434.29 

16787.39 

11.704 

• 34 ' 

1338.19 

15449.20 

11.545 

35 

1248.00 

14201.20 

11.379 • 

•36 

1163.02 

13038.18 

11.210 

37 

1082.81 

11955.37 

11.041 

38 

1007.13 

10948.24 

10.870 

39 

935.764 

10012.487 

10.699 

40 

868.467 

9144.(^0 

10.529 . 

41 

894.530 

8339.490 

10.365 

42 

744.957 

7594.533 

it). 194 

43 

688.494 

6906.039 

10.030 

44 

635.375 

6270.664 

9.869 

45 

585.531 

5685.133 

9.709 

46 

538.781 

5146.352 

9.551 

47 

495.055 

4651.297 

9.395 

48 

454.079 

4197.218 

9.243 

49 

415.883 

3781.335 

9.092 

50 . 

380.383 

1 3400.952 

8.940 

51 

347.329 

3053.632 

• 8.792 

52 

316.623 

2737.009 

8.644 

53 

288.287 

.2448.722 

8.493 

54 

262.004 

2186.718 

8.346 

55 

237.708 

1949.010 

8.199 

56 

219.456 

1733.554 

8.046 

57 

195.108 

1538.446 

7.885 

58 

176.006 

1362.440 

7.741 

59 

158.687 j 

* * 

1203.753 

. 7.585 

• • 
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Table III. — (Continued.) 


Age. 

D. 

N. 

Annuity, 

60 

142.833 

1060.920 

7.427 

61 

128.383 

932.537 

7.262 

62 

115.132 

817.405 

7.099 

63 

103.082 

714.323 

6.929 

64 

92.096 

622.227 

6.756 

65 

82.073 

540.1.54 

6.581 

66 

72.947 

467.207 

6.404 

67 

64.641 

402.566 

6.228 

68 

57.143 

345.423 < 

6.045 

69 

50.349 

295.074 

5.861 

70 

44.205 

250.869 

5.675 

71 

38.656 

212.213 

5.489 

72 

33.716 

178.497 

5.294 

73 

29.2712 

149.2258 

5.098 

' 74 

25.3086 

123.9172 

4.896 

75 

21.7858 

102.1314 

4.688 

76 

18.6637 

83.4677 

4.472 

77 

15.9064 

67.5613 

4.247 

78 

13.4805 

54.0808 

4.011 

79 j 

11.3556 ^ 

42.7252 

3.762 

1 1 

80 1 

9.4630 

33.2622 

1 3.515 

81 

7.80177 

25.46043 

3.263 

82 

6.33218 

19.12825 

3.020 

83 

5.03716 

14.09109 

2.797 

84 

3.88432 

10.20677 

2.627 

85 

2.94051 

7.26626 

2.471 

86 

2.18317 

5.08309 

2.328 

87 

1.59167 

3.49142 

2.193 

88 

1.13350 

2.35792 

2.080 

89 

0.80639 

1.55153 

1.924 

90 

0:56980 

0.98J73 

1.723 

91 

0.40110 

0.58063 

1.447 

92 

0.26965 

, 0.31098 

1.153 

93 

0-17120 

0.13978 

0.816 

94 

0.09172 

0.04806 

0.524 

95 

0.03882 

0.00924* 

0.238 

96 

0.00924 

0.00000 







1850.] Tablet of MortoHty. 257 


Table IV . — Six per Cent. 


Age. 

D. 

N. 

Annuity, 

20 

283275 

33648.08 

11.878 

21 

2627.40 

31020.68 


22 

2436.77 

28583.91 


23 

2259.83 

26324.08 

11.649 

24 

2095.37 

24228.71 

11.563 

25 

1942.51 

22286.20 

11.473 

26 

1800.24 

20485.96 

11.380 

27 

1668.28 

18817.68 

1 1L280 

28 

1.540.48 

17277.20 

11.215 

29 

1431.42 

15845.78 

11.070 

30 

1325.33 • 

14520.45 

10.956 

31 

1226.49 

13293.96 

10.921 

32 

1134.597 

12159.364 

10.717 

33 

1049.032 

11110.332 

10.591 

• *34 * 

669.5 IS 

10140.814 

10.460 

35 

895.644 

9245.170 

10.322 • 

• 36 

826.782 

8418.388 

10.182 

' 37 

762.498 

7655.890 

10.040 

38 

702.515 

6953.375 

9.898 

39 

646.570 

6306.805 

9.756 

40 

594.416 

57i!{.389 

9.610, 

41 

.545.637 

5166.752 

9.469 

42 

500.301 

4666.451 

• 9.327 

43 

458.024 

4208.427 

9.188 

44 

418.698 

3789.729 

9.051 

45 

382.213 

3407.516 

8.915 

46 

348.378 

3059.138 

8.781 

47 

317.084 

2742.154 

8.648 

48 

288.095 

2453.959 

8.518 

49 

261.372 

2192.587 

8.389 

50, 

236.806 

1955.781 

8.259 

51 

214.183 

1741.598* 

8.131 

52 

193.411 

1548.187 

8.004 

53 

174.441 

, 1373.746 

7.875 

54 

157.041 

1216.705 

7.747 * 

55 

141.1341 

1075.5709 

7.621 

56 

W6.7158 

948.8551 

7.488 

57 

113.5498 

835.3053 

7.356 

58 

lift .5704 

733.7349 

7.224 

* 59 

90.7120 

643.0229 

. • 7.089 






268 


Tablet of Mort<^Uy. 
Table YV .—(Continved.) 


[No. 3. 


Age. 

D. 1 

N. 

Annuity, 

60 

80.8787 

562.1442 

6.950 

61 

72.0108 

490.1334 

6.806 

62 

63.9687 

426.1647 

6.662 


66.7336 

369.4311 

6.512 

64 

50.2087 

319.2224 

6.358 

65 

44.3086 

274.9138 

6.204 

66 

39.0224 

235.8914 

6.045 


34.2532 

201.6382 

5.887 

68 

29.9939 

171.6443 ^ 

5.723 

69 

26.1789 

145.4654 

5.557 

70 

22.7673 

122.6981 

5.389 

71 

19.7219 

102.9762 

5.222 

72 

17.0389 

85.93736 

5.047 

73 

14.65313 

71.28423 

*4.865 

. 74 

12.54994 

58.73429 

4.680 

75 

10.70115 

48.03314 

4.489 * 

76 

9.08111 

38.95203 

4.289 

77 

7.66647 

31.28.556 

4.081 

78 

6.43599 

24.84957 

3.861 

79 

5.37033 

19.47924 

3.627 

' 80 

4.43300 

15.04624 

• 3.394 

81 

‘ 3.62036 

11.42588 

3.156 

82 

2.91068 

8.51520 

2.296 

83 

2.29356 

6.22164 

2.713 

84 

1.75196 

4.46968 

2.551 

85 

1.31376 

3.15592 

2.402 

86 


2.18973 

2,266 

87 


1.49196 

2.138 

88 

0.49222 

0.99974 

2.031 

89 

0.34687 

0.65287 

1.882 


0.24279 

0.41008 . 

1.689 

91 

0.16930 

0.24078 

1.422 

92 

0.11274 

0J2804 

1.136 

* 93 

0.07091 

0.05713 

0.806 

94 

0.03763 

0.01950 

0.518 

95 

0.01578 

0.00372 

' 0.236 

96 

0.00372 

0.00000 

0.000 

• 
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Table N,— Seven per Cent. 


Age. 

D. 

N. 

Annuity, a. 

20 

2347.74 

25108.99 

10.695 

21 

2157.19 

22951.80 

10.640 

22 

1981.89 

20967.91 

10.581 

23 

1820.89 

19149.02 

10.511 

24 

1672.59 

17476.43 

10.449 

25 

1536.09 

15940.34 

10.377 

26 

1410.28 

14530.06 

10.303 

27 

1294.68 

13235.38 

10.223 

28 

1188.82 

12046.56 

10.133 

29 

1090.^1 

10956.35 

10.050 

30 

999.967. 

9956.380 

9.957 

31 

916.746 

9039.634 

9.860 

32 

840.135 

8199.499 

9.760 

33 

769.516 

7429 983 

9.655 

• .34 • 

704.542 

6725.441 

9.546 

35 

644.776 

6080.665 

9.431 . 

• 36 

589.639 

5491.026 

9.313 

• 37 

.538.711 

49.52.315 

9.193 

38 

491.692 

4460.623 

9.072 

39 

448.309 

4012.314 

8.950 

40 

408.295 

3601.019 

8.802 

41 

571.286 

3232.733 

8.707 • 

42 

337.256 

2895.477 

. 8.585 

43 

305.871 

2589.606 

8.466 

44 

276,996 

2312.610 

8.349 

45 

250.495 

2062.115 

8.232 

46 

226.186 

1835.929 

8.117 

47 

203.945 

1631.984 

8.002 

48 

183.568 

1448.416 

7.890 

49 

164.984 

1283.432 

7.779 

50 

148.280 

1135.152 

7.655 

51 • 

132.682 

1002.470. 

7.555 

52 

118.694 

883.776 

7.437 

53 

106.0518 

777.7241 

7.333 

54 

94.5816 

• 683.1425 

7.223 . 

55 

84.2067 

598.9358 

7.113 

56 

24.8976 

524.0382 

6.997 

57 

66.4883 

457.5499 

6.S82 

58 

59.9181 

.398.6318 

6.766 

• 59 

52.1276 

346.5042 

. 6.647 


• 

• 

; 
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Tablet cf Mortality, 
Table V. — (Continued.) 


INo. 3, 


Age. 

D. 

60 

46.0425 

61 

40.6112 

62 

35.7386 

63 

31.4002 

64 

27.5391 

65 

24.0671 

66 

21.0077 

67 

18.2591 

68 

15.8392 

69 

13.6954 

70 

11.7993 I 

71 

10.1256 ! 

72 

8.66624 

73 

7.38317 

74 

6 26436 

75 

5.29160 

76 

4.448.54 

77 

3.72046 

78 

3.09413 

79 

2.55768 

' 80 

2.09156 

81 

. 1.69215 

82 

1.34774 

83 

1.0.5207 

84 

0.796119 

85 

0.591415 

86 

0.430886 

87 

0.308272 

88 

0.215430 

89 

0.150396 

90 

0.104283 

91 

0.072037 

92 

0.047523 

93 

0.029609 

94 

0.015566 

95 

0.006465 

96 

0.001511 


N. Anndty. b. 


300.4617 6.526 

259.8505 6.398 

224.1119 6.271 

192.7117 6.137 

165.1726 5.998 

141.1055 5.863 

120.0978 5.712 

101.8387 5.577 

85.9995 5.429 

72.3041 5.279 

60.5048 5.128 

50.3792 4.977 

41.71297 4.813 

.14.32980 4.650 

28.06.544 4.480 

22.77384 4.304 

18.32530 4.120 

14.60484 3.926 

11.51071 3.720 

8.95303 3.500 

6.86147 , 3.281 

5.16932 ■ 3.055 

3.82158 2.836 

2.769512 2.632 

1.973393 2.479 

1.381978 2.337 

0.951092 2.207 

0.642820 2.085 

0.427390 1.984 

0.276994 1.842 

0.172711 1.656 

0.100674 1.398 

0.053151 1.118 

‘ 0.023542 0.795 

0.007976 0.512 

0.001511 0.234 

0.000000 0.000 
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Table VI . — Eight per Cent. 


Age. 

D. 

N. 

Annuity, 

20 

1949.170 

18926.567 

9.710 

21 

1774.393 

17152.174 

9.670 

22 

161. '>.182 

15536.992 

9.619 

23 

1470.162 

14066.830 

9.568 

24 

1337.921 

12728.909 

9.514 

25 

1217.351 

11511.558 

9.456 

26 

1107.302 

10404.256 

9.396 

27 

1007.128 

9397.128 

9.331 

28 

• 91. ‘>.7185 

8481.4097 

9.262 

29 

832.4322 

7648.9775 

9.189 

30 

756.2602 

6892.7173 

9.114 

31 

687.0838 

6205.6335 

9.032 

32 

623.8348 

5581.7987 

8.948 

33 

566.1070 

5015.6917 

8.860 

• M * 

513.5085 

4502.1832 

6.767 

35 

465.5962 

4036.5870 

8.670 . 

•^6 

421.8392 

3614.7478 

8.569 

37 

381.8360 

3232.9118 

8.467 

38 

345.2835 

2887.6283 

8.363 ■ 

39 

311.9019 

2575.7264 

8.258 

40 

281.4331 

2294.2933 

8.152 

41 

£53.5537 

2040.7396 

8.049* 

42 

228.1815 

1 1812.5581 

• 7.943 

43 

205.0306 

1 1607.5275 

7.840 

44 

183.9560 

1423.5715 

7.739 

45 

164.8160 

1258.7555 

7.637 

46 

147.4441 

1111.3114 

7.537 

47 

131.7146 

979.5968 

7.438 

48 

117.4567 

862.1401 

7.340 

49 

104.5883 

757.5518 

7.243 

50 . 

93.0032 

664.548te 

7.145 

51 

82.5£06 

581.988(P 

7.049 

52 

73.1729 

508.8151 

6.954 

53 

64.7738 

. 444.0413 

6.855 

54 

57.2332 

386.6081 

6.758 • 

55 

50.4833 

336.3248 

6.662 

56 

44.4866 

291.8382 

6.560 

57 

39.1261 

252.7121 

6.459 

. 58 

34.3503 

218.3618 

6.357 

59 

30.1099 

• 

188.2519 , 

• 

, • 6.252 

• 


2 M 
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Table VI. — (Continued,) 


Age. 

D. 

N. 

Annuity, a^ 

60 

26.3488 

161.9031 

6.145 

61 

23.02.54 

138.8777 

6.031 

62 

20.0752 

118.8025 

5.918 

63 

17.4748 

101.3377 

5.799 

64 

15.1787 

86.1490 

5.676 

65 

1.3.1370 

73.0120 

5.558 

66 

11.3640 

61.6480 

5.426 

67 

9.79043 

51.857.58 

5.297 

68 

8.41427 

43.44331 

5.163 

69 

7.20803 

36.23528 

5.027 

70 

6.15261 

30.08267 

4.889 

71 

5.24095 

24.84172 

4.740 

72 

4.43559 

20.40613 

4.601 

73 

3.74390 

16.66223 

' 4.451 

74 

3.14515 

13.51708 


75 

2.63383 

10.88325 


76 

2.19371 

8.68954 


77 

1.81768 

6.87186 

3.781 

78 

1.49768 

5.37418 

.3.588 

79 

1.22656 

1 

4.14762 

3.382 

' 80 

0.993741 

3.153880 

r 3.174 

81 

> 0.796531 

2.357349 

2.960 

82 

0.628533 

1.728816 

2.751 

83 

0.486101 

1.242715 

2..557 

84 

0.364437 

0.878278 

2.410 

85 

0.278221 

0.610057 

2.275 

86 

0.193608 

0.416449 

2.151 

87 

0.137232 

0.2792173 

2.035 

88 

0.0950143 

0.1842030 

1.939 

89 

0.0657170 

0.1184860 

1.803 

90 

0.0^1462 

0.073339S 

1.625 

91 

0.0308972 

0.0424426 

1.374 

92 

0.0201941 

9.0222485 

1.102 

93 

0.0124656 

• 0.0097829 

0.785 

94 

0.0064924 

0.0032905 

0.507 

95 

0.0026718 

0.0006187 - 

0.232 

96 

0.0006187 

0.0000000 

0.000 

— • — t 
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Table VII . — Annual Premia for Assurances. 

Four per Cent. 


to 

<1 

One 

Year. 

Two 

Years. 

Three 

Years. 

Four 

Years. 

Five 

Years. 

Six 

Years. 

Seven 

Years. 

Whole 

Life. 

20 

.01020 

.01621 

.01023 

.01628! 

.01639 

.01646 

.01654 

.02356 

21 

.01020 

.01029 

.01637 

.016421 

.01648 

.01659 

.01669 

.02405 

22 

.01033 

.01042 

.01646 

.016621 

.01660 

.01677 

.01685 

.02457 

23 

.01048 

.01657 

.01603 

.01676; 

.01689 

.01696 

.01707 

.02513 

24 

.01065 

.01681 

.01693 

.01698 

.01709 

.01720 

.01732 

.02372 

2 ri 

.01697 

.01700 

.01709 

.01718 

.01728 

.01740 

.01761 

.02633 

20 

.01702 

.01717 

.01728 

.01741 

.01757 

.01773 

.01790 

.02698 

27 

.01733 

.01743 

.01756 

.01773 

.01790 

.01808 

.0182 fe 

.02768 

28 i 

; .01753 

.01768 

.01 V 88 

.01806 

.01826 

.01845 

.01863 

.02841 

29 

.01785 

.01808 

; .01826 

1 • 

.01847 

.01867 

.01891 

.01907 

.02920 

30 

.01832' 

.01849 

1 ^ 

i .01870! 

I ".01890 

.01909 

.01932 

.01958 

.03002 

31 

.01867 i 

1 .01892 

! .01912| 

1 .01932 

.019551 

.01984' 

.02023 

.03088 


.019.17; 

.01930 

.01955; 

; .01981 

.020 12 j 

.02045 

.02081 

.03179 

33 .01955 

i .01981 

.02005: 

! .02039 

1 .020761 

.02115 

.02151' 

.03274 

34 ,( il 992 

.02031 

.02070 

.02111 

.02152 

.02195 

.022421 

.033/5 

35: . oa «67 

.02110 

.02153 

.02197 

.02242 

.02292 

.02340 

.03466 

36 .02150 

.02201 

.02247 

1 .0229.3, 

1 .02346 

.02396 

.02448 

.03594 

3/ 

1 .02249 

.02297 

,02345 

.02402 

.02454 

.02508 

.02563 

.03708 

38 i .02348, 

,02398 

-02400 

.025141 

1 .02571 

.02629 

.02084 

.03830 

39 

.02452 

.02521 

.02577 

.02037 

.02697] 

1 .02755 

.02812 

.03953 

40 

.02595 

.02645 

.02706 

.02709 

.02828 

.02887 j 

; .02944 

.04080 

4l| 

.02705 

.02769 

.02834 

.02897 

.02959 

.03018 

.03078 

.0420/ 

42 

.02844 

.02910 

.02973 

.03036 

.03096 

.031.58, 

.03218 

[ .04339 

43 

.02982 

.03044 

.03109 

.03171 

.03236 

.032981 

.03350 

.04473 

44 

•03139 

.03180 

.03244 

.03312 

.03376 

.03435 

.03495 

.04608 

45 

.03253 

.03317 

.03389 

.03455 

.03515 

.03577 

.03037 

.04756 

40 

.03380 

.03465 

.03532 

.03594 

.03658 

.03720 

.03744 

.04887 

47 

.03549 

.03614 

.03675 

.03740 

^3808 

.03861 

.03920 

.05031 

48 

.03085 

.03745 

.03814 

.03880 

."3939 

.04001 

.040 ef 

.05175 

49 

.03811 

.03880 

.03957 

.04016 

.04080 

.04144 

.04198 

.05323 

.50 

.03968' 

.04039 

.04097 

.04163 

.04228 

* .04284 

.04342 

.05475 

.51 

.04116 

.04169 

.04239; 

.04308 

.04364 

.04425 

.04485 

.05630 

52 

.04228 

.04309 

.04384 

.04441 

.04504 

.04567 

.04627 

.0^788 

53 

.04397 

.04473 

.04525 

.04589 

,04655 

.04717 

.04777 

.05955 

54 

.04555 

.04597 

.04665 

.04734 

.04799 

.04862 

.04920 

•06 1 25 

55 

.04644 

.04728 

.04800 

.04875 

.04942 

.05002 

.05067 

.06300 

50 

.04814 

.04698 

d 94968 

.05035 

.05096 

.05163 

.05226 

.06485 

■57 

.04983 

.05052 

.05121 

.05182 

.05253 

.05324 

.05385 

.06677 

58 

.05127 

.05194 

.05262 

.05338 

.03406 

. 0^7 (J 

.05552 

.06875 

59 

.05280 

.05340 

.05422 

^05494 

.05569 

.0 S 651 

.05727 

.07086 

60 

.05406 

.05505 

.05581 

.05661 

.05736 

• .05835 

.05919 

.07308 






PROCEEDINGS 

OF THE 

ASIATIC SOICETY OF- BENGAL 

For March, 1850. 


Tlie usual monthly meeting of the Asiatic Society was held on the 
evening of the 6th March. 

J. R. Colvin, Esq. Member of the Council, in the chair. 

The proceedings of the last meeting were read a^d confirmed. 

Notes were recorded from Mr. Brandreth, Captain Baseley, Major 
Ilannay and Capt. Staples withdrawing from the Society. 

The following gentlemen were named as candidates for election at 
the April meeting. 

C. T, Watkim^ — proposed by Mr. Heatly, and seconded by 

Mr. Blytfi. • 

J. J. M, MillSf Esq, B, C. 8., — proposed by J. R. Colvin, Esq., 
and seconded by Dr. W, B. O'Shaughnessy. 

T, Morton^ Esq, Madras Medical Service, — proposed by J. R. Colvin, 
Esq.^. and seconded by Dr. W. B. O’Shaughnessy. 

HorChle Capt, R, B, Byng^ — proposed by Dr. O’Shaughnessy, and 
seconded by J. R. Colvin, Esq. • 

The Rev, Principal Kay of Bishop’s College,^proposed by Rev. S. 
Slater, and seconded by F. £. Hall, Esq. ^ * 

* Letters were read^-» * 
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1. From the Secretary to Government^ Home Department^ forward- 
ing a plan of the city of Jagannath. 

2. From Mr. Bowring, C. S. submitting a description of the 
Shekim district. 

3. From H. Torrens, Esq. forwarding a plan and drawing of the 
Adina Masjid. 

It being stated that this monument is rapidly falling to ruin, it was 
agreed unanimously that the Society make a representation to Go- 
vernment, soliciting that measures be taken for its repairs and its pre- 
servation. 

4. From Dr. Wise, forwarding a Bengali history of Tipperah. 
Referred to the Oriental Section. (And since the meeting, at Dr. Wise’s 
request, made over for examination to Mr. Jones.) 

5. From Mr. Laidlay, forVarding a series of maps, illustrative of 
his version of a Chinese treatise on the river courses of the countries 
West of China Proper. 

G. From Mr. Laidlay, tendering his resignation of the office of Joint 
Secretaiy, 

On the proposition of the Honorable President and the Council, the 
Society unanimously decided to place on record, their grateful sense 
of the valuable services Mr. Laidlay has rendered to the Society, and 
of the happy combination of zeal, ability learning, and temper with 
which he has so long discharged the functions of Joint Secretary and. 
Editor of the Journal.” 

It was further and unanimously voted that Mr. Laidlay’s resignation 
oe not accepted, and that he continue, during his absence, to be Joint 
Secretary to the Society. 

Read again the resolution respecting Col. Forbes’ retirement from 
the list of Vice-Presidents, proposed by Mr. Colvin, and seconded by 
Capt. Broomq, at the January meeting — 

“ That as a testimony «3f the great respect and esteem of the Society 
Col. Forbes be elected an Honorary Vice-President of the Society (on 
the occasion of his retirement from the list of active Vice-Presidents) 
as was done on the retirement of Mr. H. Torrens.” 

Unanimously carried. 

Read a letter from the Statistical Section communicating their desire 
to apply to Governiyent for permission to consult certain records-^alsp 
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a memorandum of the approval of the Council of the proposition sub- 
mitted by the Section. 

Sir, — We have the honour to request that you will be pleased to lay 
before the Society, with a view to its being forwarded, if approved of, the 
undermentioned suggestions of the Section appointed by the Society for the 
advancement of Statistical Science in India. 

At a meeting of the Section the various means of obtaining Statistical 
Information were attentively considered, and it was proposed by Captain 
Staples and resolved unanimously that, as the resources at the command of 
the Section are very limited, and as the records in the office of the Govern- 
ment of Bengal are considerable, the Secretary of the Society be requested 
with sanction of the Society, to solicit Government to permit tlie Index of 
the papers now in the Bengal Secretariat Office, to be copied or publUhed by 
the Society, and subsequently to permit such papers as the Society may 
consider valuable, and the Government may please to authorize, to be pub- 
lished or extracts taken from them; and secondly that the members of the 
Section or other properly authorized persons, be permitted access to (he 
records or such portion of them, as the Government may be pleased to place 
at their disposal for the above purpose. • 

We have the honor to be, Sir, 

Your most obedient servants, 

N. A. Staples, Br, Captain, Artillery, 

« James Long, C. L. K. 

March 27th, 1§50. S. G. T. Heatly. • 

Unanimously adopted. 

Mr. Piddington brought forward a resolution respecting lending of 
Books and MSS. and copying of MS. 

The Librarian having submitted his usual monthly report, the 
meeting adjourned. 

Confirmed, J. W. Colvile, President. 

W. B. O’Shaughnessy, V, P, <{nd Secy , 

3rd April, 1850. * 

Library. 

The following books have been received since the last meeting. 

Presented. ^ 

Elements of Electro-Biology, or the Voltaic Mechanism of man ; of Electro- 
.Pathology, especially of the Nervous System ; and^of Electro-TlierapeuUcs. 
By Dr. Alfred Sdnee.^r'PBUHENTED by tub Author. 
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The Report of the British Association for the advancement of Science^ 
for 1848. — Bv the Association. 

Bulletin de la Societe de Geographies 3me, scrie, Tome X. — By the So- 
ciety. 

An Apology for the Present System of Hindu Worship, Calcutta, 1817» 
8vo. — B y H. PiuDiNGTON, Esa. 

The Loghu Kaumudi, a Sanskrita Grammar, with an English Version. 
Part. I. By Dk. J. Ballantine. 

Indische Alterthumskunde. Von C. Lassen. Zweiter Band. Geschichte von 
Buddha bis auf die Gupta-Konige. Bonn, 1849, 8vo. — By the Author. 

Verhaudelingen van het Bataviaasch Genootschap von Kunsten en Wetens- 
cliappen. Deel XXII.— By the Batavian Society of Arts and 
Sciences. 

(Euvres de La Place. Tome VII. Theorie Analytique des Probabilites, 
Paris, 1847, 4to. — By the Editor. 

The White Yajus Veda, edited by Albrecht Weber. Part II. The Sata- 
patha Brahmnna in the Madliyandini Sakha, with extracts from the Com- 
mentaries of Siiyana, Uarisvamin and Dvivedaganga, Berlin, 1849 .*''By the 
Euitoji. 

Druclsfehler, Berichtigungen und Nacbtrage zum ersten Bande. — B y the 
Editor. 

Barometrographia ; Twenty years variation of the Barometer in the Cli- 
mate of Britain, exhibited in autographic curves with the attendant winds 
and weathers, and copious notes illustrative of the subject. By Luke 
Howard, Esq. London, 1847, Rl, folio. — B y the Author. 

Zeitschrift der Dcutschen morgenlandischen Gesellschaft, berausgegeben 
von den Gcschafts fiihren. Drittes Band, II. und III. Heft. — By the Edi- 
tors. 

Journal of the Royal Geographical Society of London, Vol. XIX. part 1 . 
— By the Society. 

Transactions of the Royal Society of London for the year 1847 . — By the 
Society. 

ProceedingsHof the Royal Society of London, Nos. 68-/2 . — By the Same. 

List of the Fellows of tBe Royal Society, 1847.— By the Same. 

Address of the most noble the Marquis of Northampton, the President, 
read at the General Meeting of the Royal Society on Tuesday, June' 9th 
1848. — By the Same. 

Journal of the Indian Archipelago for January, 1850 . — By the Editor. 

Ditto ditto, 2 copies. *-By the Government of Bengal. 

TIpadeshaka, No. 39.— By the Editor. 
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The Oriental Baptist, No. 39. — By the Editor. 

The Calcutta Christian Observer for March, 1850 . — By the Editors. 
Meteorological Register kept at the Surveyor Generars Office, Calcutta, 
for the month of January, 1850. — By the Deputy Surveyor General. 
Tattvabodhini Patrika, Nos, 78-9. 

Purnachandrodaya, for February, 1850 . — By the Editor. 

Exchanged* 

Journal Asiatique, Nos. Gl-4. 

Journal of the Royal As^tic Society, Yol. XI. Part I. and Vol. Xll. Part I. 
Quarterly Journal of the Geological Society, Nos. 18-19. 

Jameson’s Journal, No. 93. 

Purchased, 

Comptes Rendus, Nos. 16 @ 21. 

Histoire Naturclle des Poissons, Tome XXII. 

Haji Khalfffi Lexicon Bibliographicum et Encyclopaedicum, Vol. V. 

The Annals and Magazine of Natural History, for December, 184.9. • 



Meteorological Register hepi at the^Surveyor CtenefaVs Office, Calcutta, for the Month of March, 1850 . 
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Extracts from Dr. Voysey’s Private Journal when attacked to the 

Trigonometrical Survey in Southern and Central India, No» III, 

Saturday, 20M February] 1819. — I passed through the village of 
Ktengoor near which, on the banka of a small nullah, the thermo- 
metes sank to just before sunrise : in its neighbourhood, I also dhw 
a bed &f lithomarge lying on the alluvium which rested as usual on the 
trap. The fields on my right and left were full of gram and corn 
crops ; nevertheless 1 observed that a large quantity of land had been 
thrown out of cultivation. The approach to the Godavery was over 
waving land consisting entirely of trap and alluvium ; now and then 
beds of amygdaloid with green earth and wacke were* seen, and within 
a mile of the river small blocks of granite rising through the alluvium, 
so rounded, that 1 found it impossible to bring away specimens. My 
visit to the rocks was first paid ; 1 found them to consist of granite 
forming the banks and bed of the river, the former were about 40 feet 
high ; of this height the granite occupied one-half and the remainder 
consisted of black cotton soil ; the river was shallow indeed. 1 crossed 
its deepest •part, and found it vary from 2 l;p 4 feet in depth, its bed 
consisting of granitic sand mixed with a few calcedonies and agates, and 
on the borders magnetic iron sand ; 1 did not see shells. In the crevices 
of the rocks I found some pieces of stilbite or radiated zeolite. The 
height to which th^ river rose two years ago, was pointed out to me, it 
might be about 30 fiet above its present level : it had washed away the 
corner of a wall surrounding a handsome pagoda built of block basalt ; 

No. XL. — Nrfw Series. • T 2 n • 
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it must now no doubt have changed its bed materially, since tradition 
places the pagoda many years ago, far from its banka. The temperature 
of the river at 12 o’clock was 74^, the same with the air. The basalt of 
which the pagoda is built is in some parts of the building finely polished. 
It contains olivine. The granite much resembles that found near Bacha- 
pilly at the Bear’s rock. It is porphyritic containing large crystals of 
red felspar in a crystalline cement composed of quartz, compact felspar 
and mica. This is the prevalent rock. A porphyritic greenstone lies 
near it, apparently in beds, in which the crystalline felspar is compact 
and of a green colour arising from green hornblende ? 1 believe them 

to be the same with those of the Bear’s rock at Bachapilly. The dis- 
tance from Thevalingapate hill is 12 miles and the sole rock is the 
trap, sometimes basaltic, sometimes wackc on the elevations, and in 
the plains black cotton soil. 

Monday i 22nd February ^ 1819. — On quitting this place the ther- 
mometer stood at 47® and the temperature of water at o'clock a. m. 
was 43® ; a march of 7 miles brought us to Monegal : nothing but trap 
of which I am heartily tired. 

Tuesday ^ 2Zrd February t 1819. — The formations in this part of 
India differ materially from those of Europe ; no chalk, no intermediate 
rocks between the trap and granite. The whole field of view, probably 
an extent of 20 miles. The ravines of the formation are much deeper 
than usual. c 

Sunday^ 27th February, 1819. — Large beds of wackc began now to 
appear, generally lower, or at the bottom of the more elevated trap hills. 
On arriving near, a temple with a basaltic column similar to one I had 
seen on the banks of the Godavery struck me, and 1 made an attempt 
to draw it. 

Monday, 2%th February, 1819. — The river bed differed very little from 
that of the Mulinar. 1 followed it until I came to the same or a similar 
appearance, which had before stnick me : large masses of red granite 
imbedded in a coarse cement of limestone, containing crystals of felspar 
quartz, &c. I drew a sketch of the bankb which bore a great resemblance 
to those of the Mulinar and Manjera. We arrived at Buhtalipoor. In 
the evening I visited the formation of wackd, to ascertain a fact men- 
tioned in Thomson’s Annals, confirmed. It was not calcedony in wack^. 
Tuesday, la# March, 1819. — The configuration of the hills was 
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very striking; with the same form I have before noticed, fewer peaks, 
and l 3 ^ing at right angles to each other in many instances. Once or 
twice I observed a complete quadrangle all but one side, the opening 
being towards the plain. 

Wednesday^ 2nd Marche 1819. — A rugged road from the frequent 
ascent and descent of the trap hills. On one of them I observed a 
vein of quartzose rock passing into flint running £. and W. I crossed 
the Scinde ; the bed consisting entirely of black trap or basalt, very 
compact. At Dapky 1 lowered the temperature of Fahrenheit from 
92° to 62^ at sunset. I noticed a bed of lithomarge on my road. 

Thursday y Zrd Marcky 1819. — The hill on which the flag is fixed 
about four miles and a half from Oudeghir, is covered with calcedony 
amorphous, cellular with impressed crystals, and striped mammillary 
onyx, some imbedded in the cavities of the basalt ; amongst them I found 
one piece of green amorphous calcedony. Five hundred yards from the 
tent, I saw on the side of a hill, exposed by a slip, imperfect columns of 
basalt resembling precisely the description in Thomson’s Annals ; the 
Rowley Rag basalt. Oudeghir (the fort) stands on one of the flat hills 
so frequently mentioned surrounded on every side by the semi-columnar 
basalt. 

Friday y Ath March, 1819. — I rode through the town of Oudeghir, 
which is entirely built of basalt. It is the largest native town 1 have 
seen, some of the iftrcets wide and the houses neat. My sketch of the 
hills to the northward of the fort, when seated on a neighbouring hill 
on a level with it, is the best 1 could take ; it ill represents the singular 
rise one above the other of the basalt : the hills representing to the 
eye an appearance of distinct strata, which reminds me of the Isle of 
France ; beds of carbonate of lime are very frequent. I noticed on my 
way semi-columnar basalt in a large deposit to the left of the town. 

Saturday, 5th March, 1819.— In the evening I rode to the right of 
the town an ^ came to sq^ething very much resembling the iron clay, 
not very dissimilar to that of the Cape of G. Hope. 

Sunday, 6th March, 1819.— Ifi the evening I rode to the basalt ; I 
found one column, of 8 sides, more than a metre in diameter, the inters- 
tices were filled with gteen earth and sometimes with the glob ular wackA 
In some of the columns I noticed depressions and elevations for the re- 
'ce{)tion of a corresponding piece as in the Giant’s Causqway and Stafih* 

• » 2 N 2 
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To the westward and sonthward all the hills have the same appearance, 
and 1 hate no doubt that they are the same formation. 

Monday t 7th Marchy 1819. — 1 wandered over some hills to the left 
of Oudeghir, where I found trap tuff, wackc and carbonate of lime 
(tufPaceous) in abundance, containing crystals of zeolite apparently of 
fresh formation. At the bottom semi-columnar basalt very black and 
of great speciBc gravity ; on the right of the town, there are very exten- 
sive ruins of houses and other buildings. The stream which struggles 
through the valley is fed by the infiltration from the hills. We passed 
on our road to Doongong, over many pavements of basalt, some of 
them semi-columnar with the interstices filled up by a secondary forma- 
tion or injestion of basalt ; we saw also two remarkable elevations nearly 
north and south. In the neighbourhood of ffoongong, vast quantities 
of wack^ and basalt and trap tuff, alternating frequently and without 
order. 

Wednesday, 9th March, 1819. — The land is waving as usual with a 
few abrupt accli\ities from two to three hundred feet in height. The 
trap appears less subject to decomposition, having a very thin coat of 
soil, and in many parts, it was found impossible to drive in the tent 
pegs. 

Thursday, 17 th March, 1819.— I found on the road the basaltic 
trap as usual, and in the neighbourhood of a ruined building some of 
the iron clay in lumps, apparently brought from some distance. 

Saturday, \9th March, 1819. — Reached Dammergidda at sunrise 
and proceeded to the Manjera, which I crossed and encamped at Chil- 
lelah in sight of Beder, distant about b coss seated on a hill. The left 
bank is of the black alluvium, about fifteen or twenty feet high, sometimes 
much less : the right bank rises to upwards of 60 feet in height, forming 
a hill of considerable size on which Chillelah is seated ; the bank is com- 
posed of large masses of an earthy and crystalline brown limestone very 
much waterworn and containing large cavities which appear to have 
been formerly filled by pieces of wack^, in some places containing large 
masses of flint, and in others forming a compound rock being a cement 
to a rocky compound of wack4 basalt, clay and flint. Near the upper 
part it has the appearance of regular stratificatioh, and on its top wackc 
easily decomposable is spread over it. I have yet to observe it more 
closely. The qarbonate of lime contains a small portion of alluvium*. 
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Sunday^ 20M March^ 1819. — 1 bathed twice and collected on the 
bank of the river a large quantity of the iron sand^ which I suppose to 
contain iron ore, very little of it being taken up by the magnet. I also 
found very fine clay. I took a ride in the evening and a sketch of the 
hills near Beder. 

Monday i 2\8t March, 1819. — 1 took a more accurate survey of the 
banks of the Manjera in the neighbourhood of Chillerjee. The confu- 
sion or mixture of the two rocks is much greater than 1 at first ima- 
gined. I noticed close to the present level of the river, a rock of 
compact basalt which at the distance of three or four feet becomes 
wack^, passing into the admixture of carbonate of lime and lumps 
of wack^, and that again into the porous limestone containing clay, 
and green earth, presenting externally large cavities out of which 
those substances have been washed ; above the limestone is a brownish 
wackc on which the town is built ; the height of the whole is about 40 
or 50 feet : the banks below and above were composed of the black 
alluvium, but I was told the limestone was found in considerable 
quantity both above and below. The height ol the river was rather 
distinctly marked during the rainy season, by the impression it had 
made on the foundations of a mosque built on its bank. 

Tuesday, 22nd March, 1819. — A short distance from the hill on 
which Beder stands, the soil gradually changes from black to a reddish 
tinge from the decomposition of the iron clay of the range of which and 
on which Beder is built. This is the greatest elevation of the iron clay 
that 1 have seen in India, the barometer indicating 2000 feet above the 
level of the sea. In some places particularly in those excavations near 
the fort, it resembles very much the iron clay of Nellore containing in 
its vesicles Lithomarge, and the wells are generally very deep, one 
measured 40 cubits ; the temperature of the water was 78°. The iron 
clay contains lithomarge as usual and it approaches a plumb blue colour. 
I ascended tKe tower on \^hich the flag was, and could not avoid notic- 
ing the fiatness of the isolated mountains which had before struck me 
in so many instances. 

Wednesday, 2^rd March, 1819. — I noticed greenstone, granite, and 
basalt in different pafts of the building, which was chiefly composed of 
the iron clay and bricUs. 

Friday, 2bth March, 1819. — 1 rode this morning dpwn the hill into 
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the plain to the nortkwardi the iron clay presented in no instance an 
appearance of stratification, but 1 noticed in several instances a gra- 
dual transition from it into wacke and thence into basalt, of which 
there are numerous little elevations in the neighbourhood. I 'noticed also 
Hthomarge in considerable quantities, both in beds and in the rock it- 
self, 1 re-ascended to the southward, finding the iron clay vary in form 
and in some instances degenerating into an ochery soft clay. It must 
be observed that the iron clay itself is very soft when first quarried and 
becomes indurated on exposure to the air. To the south-east a curious 
sight presented itself in the form and disposition of the hills, of which 
1 made a sketch taken in a different direction ; the flattened summits 
were here most distinctly seen with the bevelments of the usual angle ; 
around these were several small conical summits entirely isolated, some 
on the contrary were of a flattened rounded form, intermixed, con- 
sisting evidently of basalt. 

Saturday t 26M Mdrchy 1819. — I recommenced my observations on 
the hill of Beder, and this morning rode to the north-westward. 1 
every where saw the basalt at the foot of the hill passing intoewacktS 
and iron clay, in one place the transition did not occupy more 
than three feet and was very distinct. This easily explains the depth 
of the wells in the fort and the tower ; the very porous iron clay 
being unable to bold the water it drips through until it meets with 
the basalt. It is proper here to observe that in mo^t instances the vesi- 
cles or pores of the rock, had the appearance of long hollow tubes 
always vertical. The basalt was not confined to the valley but was 
found in a considerable number of elevations, of all forms, around. I 
observed on the western side several springs just above the level of the 
basalt. The singular improvidence and want of foresight in the 
builders of the fort was very evident in several places : finding the rock 
so very soft and easily worked they excavated, or rather cut it down 
even with the wall, it *has subsequently mouldered anci the wall has 
been precipitated with it. The high land projecting into the valley 
or plain through which the Manjera f-uns, like a number of buttresses 
resembling very much that at Sudghir, is seen to the westward ; to the 
verge of the horizon to the eastward the hills ^ave a more abrupt 
and irregular character. The magnetic needk did not appear to be 
affected by the iron clay rocks. I visited a manufactory of Beder bfit-' 
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toms ; the basis pewter, the design whether of flowers or other pattern 
is chiselled out of the black ground, by an instrument fitted for the 
purpose, a paper is pressed strongly over it which takes the sharp edges 
of the design, and this paper is placed on a thin sheet of silver* for the 
purpose of cutting it into the requisite forms ; these are then inlaid and 
the edges of the pewter pressed down, so as to enclose the silver com- 
pletely. 

Sunday i 27th Marche 1819* — ^Temperature of two springs on the 
N. W. side of Beder 76", of neighbouring water 73". I again examined 
the passage of the basalt into the iron clay. In some places the passage 
from the almost columnar basalt into nodular, and then into the iron 
clay is very distinct, on the other hand in other places the basalt appears 
to pass under it and in some instances forms a causeway in the path, 
at the side of which rises the iron clay. 

Monday^ 2Sth March, 1819. — I ascended the minaret and had a fine 
view of the country, the whole to the southward, eastward and west- 
ward had the appearance of a vast elevated plain ; to the north it termi- 
nates ii^ the projecting buttresses of iron clay into the valley through 
which tlie Mayna runs and which is ten miles in breadth. 

Tueeday, 29th March, 1819. — From Beder we began immediately to 
descend to that ground which appeared from the minaret to be an 
extensive plain ; consisting of numerous elevations and depressions^ or a 
collection of severaUplains intersected by deep ravines. The whole 
consisted of iron cl«y, but on our road to Shelapilly four zones of the 
black cotton soil intersected our path running due north and south ; 
the difference was strongly marked. The iron clay soil was almost 
incapable of cultivation, and the other presenting its usual appearance of 
fertility. We are at present encamped on one of these zones, having a 
direction nearly north and south : at the foot of a conical elevation of 
40 feet, composed entirely of earth from the top, the iron clay is seen 
on each side at the distance of ^ of a furlongi Query, is this hill 
the focus whence this muddy eruption has issued ? One more is 
visible ii; the plain about 2 miles "distance. The earth at the depfh 
of two or three feet is sufficiently moist to allow it to be made into a 
ball with the hands. Temperature 5" below the atmosphere. 


* Copper and silver nearly equal parts. 
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Wednesday, 3Qtk March, IS 19. — 1 visited the small hiU 1 have 
before mentioned^ and found reason to suppose it artificial. The black 
soil was in some places intermixed with the trap clay, and in others 
was in indistinct zones, all with N. or N. by W. direction. 

Thursday, 3U< March, 1819. — We descended from the iron clay 
during the night, and iu the morning found ourselves on the black soil 
in a level plain. I found considerable quantities of carbonate of lime 
intermixed with the wacke which is here found in the same nodular 
masses with a hard kernel which I have before noticed at Banktapoo. 
The soil contained a large quantity of carbonate of lime effervescing 
considerably with acids. 

Friday, \st April, 1819. — I crossed three nullas on my road to 
Sedashewpett, during a journey in the dark, all running eastward along 
a ridge of gently undulating and sightly elevated land, as seen to the 
eastward as day broke, apparently a continuation of the Tandmanoo 
range, and taking the same direction. At day break I fell in with 
large masses of granite lying in the black soil, and in a ravine saw 
plainly that it formed the substratum covered with the cotton soil, 
although not in all parts, the soil being granite in the highest part. 
To the wcstw'ard are seen the flat tops of the trap hills and the pecu- 
liar abrupt termination of the iron clay of Beder. The soil in which 
we ^re, is nearly all granitic. The intolerable heat of the day has pre- 
vented my excursions for some time past. The vulley in which we are 
is hotter than at Hydrabad. 

Monday, \2th April, 1819, — I traced the trap veins into the gra- 
nite and farther east than I could follow it ; it is precisely similar to 
that of Golconda, Suldapooram, &c. I nowhere observed it in contact 
and passing into the granite. It extends as far as the eye can reach 
in an easterly direction, sometimes forming considerable elevations, 
and at others, sinking beneath the surface, is scarcely visible. 

Thursday, 22nd April, 1819. — Twenty-six grains of the green car- 
bonate of lime were dissolved in nitric acid ; result to be hereafter 
mentioned. About three miles to the N. W. of the cantonment I observ- 
ed a long deposit of quartz rock. The whole of the above green lime 
was dissolved except 3} grains of green earth ^hich remained behind 
on the filter. o 

Thursday, f2^th April, 1819, — Specific gravity of calcedonic Agate 
from the Godavefvl 260. 
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6M May. — Specific gravity of Tandmanoor basalt, 2. 816. 

Wth May. — Specific gravity of flint from Medcondah, 2. 63. 

13M May. — Epidote from Multapoor. 

Sp. Gr., 3. 312. 

13M May. — Green hornblende from the Carnatic. 

Sp. Gr., 3. 243. 

30/4 May^ 1819. — Here commences my expedition with Everest 
during the rainy season. 

Ath June, 1819. — ^To the left of the road before reaching Hyderabad 
1 observed a deposition or bed of quartz rock which 1 ascended, but 
was not able to discern its termination on either side, its direction was 
due north and south. The granite in the bed of the river Mussy was 
reddish inclining to grey. The evening closed too soon on me to allow 
of any observations before reaching the camp. 

.5/4 June, 1819. — I arose with the sun and ascended the hill which 
% 

rises about 100 feet above our encampment. I observed a vein of 
the greenstone precisely resembling that of Golconda and Secunder- 
abad, «tts direction E. and W. as usual. The granite is of a greyish 
colour, containing large crystallized masses of felspar of a similar 
colour to that observed at Ardinghy. 

I no longer observe loggaii stones, the granite is more compact and 
less liable to decomposition. About a mile from the station in a westerly 
direction, 1 observdl a long vein or deposition of quartz rock running 
north and south, probably a continuation of that observed -yesterday, 
also on the ground numerous small concretions of carbonate of lime. 

6/4 June, 1819. — I quitted the camp early for Chitterghat. The 
granite • was generally of the reddish grey colour, with loggan stones, 
but fewer than I have observed in oth^r parts. 

7/4 June, 1819. — We arrived at Ballapooram, distant 8 miles from 
our last station, the vein of greenstone was observed to our right run- 
ning nearly east and westv At one period, it crossed our path and we 
lost sight of it ; soon after at this place we had heavy rain during four 
hours. o 

8/4 June, 1819. — ^We passed through Hyattnuggur and saw a trap 
vein to the right of otir road which accompanied us for a considerable 
distance : it re-appeared at Seringhur, on the side of a granite hill. 

^/4 June, 1819. — The granite between Seringhur and Mulkapoor 
2 o 
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vit found to be at times very red and close grained* The trap vein 
was frequently in our path, but very much decomposed and by an inex- 
perienced eye would not have been distinguished from the granite. At 
Mulkapoor it assumed its usual character. 

This place is situated at the northern extremity of a valley about 
five miles in length by 1| in breadth^ the hills rise on each side to 
the height of nearly 600 feet, they are of granite, which for the most 
part is of a grey colour^ containing large crystals of bluish grey felspar. 
The large trap vein crosses this valley which is nearly north and 
south, and disappears on the eastern side amongst the rocks. It is here 
of large dimensions and appears to contain large pieces of epidote, as 
1 found large pieces of that mineral at its foo(. 

\QthJune, 1819. — I was one hour going to the top of the hill 
where a flag was fixed. 1 found the granite much whiter than that 
below, which contains hornblende and compact felspar. 

The view was very much bounded by the mist, I observed a few 
Iqggan stones and the same irregular appearance of the rocks as in 
the neighbourhood of Hyderabad. The barometer stood at 10 clock 
at 29° 4', thermometer 84® ; below the hill at 70® 8', thermometer 
80®. In the evening I visited the trap vein, I found a considerable 
quantity of epidote, also a few pieces of amethyst quartz, the vein rises 
due E. and W. I was afraid to trace it on account of the tigers. 

\7thJune, ltfl9- — I saw several veins of the trap running in a 
different direction from that usual to them, they appeared liowever to 
be continuations of that large one which I observed at Mulkapoor. 

ISthJune, 1819. — On the road I observed several trap veins and 
deposits on the mountains, but was not able to inspect them more 
closely on account of the jungle. At this place two veins were observed, 
the one due E. and W. coming from a considerable distance, and a 
small one, on which was a pagoda, nearly at right angles to it, of small 
extent. 

\dth June, 1819. — I reached Secunderabad this morning, a remark- 
able vein at the Mussey, probably a continuation of that of Golconda. 

Wednesday, 22^dJune, 1819. — ^The hill of Bowenghir consists of a 
mass of granite of about 4 miles in circumference and 800 feet’'^ in 


* By tjigonometrical measurement 646 in height. 
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height. From the plain it presents a singular appearance, the whole 
surface being completely bare and rounded at the top, with large masses 
hanging at its sides, the remains of some concentric lamellse, part of 
which have fallen or slipped into the plain. On it are numerous exca- 
vations, which serve as reservoirs for water, some of very considerable 
depth. The colour of the grauite is a whitish grey and it contains mica 
in separate spots. At the top is a building of a square form, formerly 
a palace of one of the Golconda sovereigns, the Kootub Shahs,’* whose 
dynasty commenced in 1 5 1 2 and ended in 1 574. Some of the blocks of 
granite of which it is built are twenty feet in length. Beams of teak 
thirty feet in length. 1 observed in ditferent parts on the surface of 
the granite projections of a harder and less decomposable rock which 
may in many cases be the cause of the loggan stones which are found 
here, although few in number. 

Monday^ V2th July, 1819. — ^The country passed through, Oonperty, 
Motamughoor, Koelcondah, Mundrick, differs in no respect in its 
general and particular appearances from that previously visited. The 
veins ef greenstone are more frequent, more irregular in their direction 
and less continuous at Koelkondah audits neighbourhood. 1 observ- 
ed several on the sides of the loftier hills and others at the top of 
the lower ; in most places it was of the common kind ; at Koelcon- 
dah it is fine large grained, ringing when struck and containing rather 
more felspar than if usual. Between Koelcondah and Mundrah, the 
most remarkable features were the concentric structure of tlie granite, 
the lamcllcTe in some instance arc ten feet in thickness, their dislocation 
seems to have been hastened by some earthquake. The granite was 
reddish grey, becoming black on the weather side. On the banks of 
the Mussey, I noticed a trap vein apparently much intermixed and 
confused with the granite. At this place Mundrah, two hills in the 
neighbourhood, present the tabular form, there is much grauite of the 
syenitic kind and closely jesembling that of Mulkapoor. Also consi- 
derable quantities of the trap and considerable debris of quartz from 
veins in the granite. I have obsAved in many places a curious bre(;cia 
of limestone, felspar, and quartz ; it in some instances, resembles that 
on the bank and bed of the Seendy containing large blocks of granite ; I 
have not observed it iiiaany quantity as yet ; the soil however in many 
places is impregnated with carbonate of lime. 

h o 2 
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Close to the base of the hill on which the instrument is fixed, a rock 
is broken in half by some convulsion and discovers two rounded masses 
of a very micaceous granite, differing remarkably from that in which 
it is contained, with very distinct edges, and intersected by two 
or three veins of granite similar to that of the containing rock. In 
one place the separation or slight adhesion of the two surfaces has 
allowed the rounded pieces of micaceous granite to fall out, leaving a 
hollow, such as is seen in a sandstone breccia, or pudding-stone, where 
the decomposition of the cement has bared the surface of the contain- 
ed pebble, or angular mass, and allowed it eventually to fall out. 1 
have long suspected that I should at least be able to prove to a cer- 
tain extent that these masses which 1 have observed at Sceporty, at 
Nelgondah, Secunderabad and in other parts of this district are of 
anterior date. I have called it a crystalline micaceous green-stone, it 
is however, so small grained that 1 cannot now discern in it any horn- 
blende, I shall therefore, consider it a very micaceous granite of a 
dark grey colour. My reasons for considering this granite to be of 
anterior date to that which encloses it are the following. 

1. Its defined margin which distinguishes it from those veins of 
quartz and felspar in granite, which generally pass from one substance 
to the other by insensible degrees. 

2. ^ Its very different composition, the one being principally mica 
and quartz of a small grain rendering it very black and tough, the 
other an aggregate of quartz and felspar of a fresh colour and in 
rhomboidal crystals with a very small quantity of mica. 

3. Its rounded appearance, as if it had been previously subjected 
to the action of some mechanical cause rounding its angles. 

4. The veins of granite of the same nature with that of the con- 
taining rock and running from it through the mass. 

In the immediate neighbourhood of this singular rock is a vein of 
the common greenstone^ or rather an irregular mass without any trace- 
able direction, since it disappears at a short distance, apparently con- 
cealed by the debris of the granite. ' The granite has the aspect of 
having suffered violent disturbance, immense masses being strewed on 
all sides of the rock abovementioned. 

Near to the hill station is a very remarkable ^lill of about 500 feet 
in height, its tops consisting of tabular granite ; its southern aspect 
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presents a regular but rather precipitous slope ; whilst its southern 
one is irregular and almost perpendicular to the upper half. 

Wednesday t \Ath July^ 1819.— I ascended the singular hill men- 
tioned on the other side. The difficulty was very great, and I do not 
think I should have been able to have descended without the assistance 
of my bearer. Every haunt of banditti that I have ever read of, falls 
short of the comparison with this singular place. One man well sup- 
plied with provisions might easily defend himself against as many as 
could be sent against him. The passes arc so numerous and the rock is 
so perpendicular, that it would be impossible to watch the one or scale 
the other. In one place a stone ready placed to close the orifice, would 
completly bar all farther^ progress. My guide informed me that it 
was formerly a haunt of very powerful banditti, and we saw on our 
arrival at the top, bricks, mortar, and in a crevice of the rock an inclo- 
surc forming a spacious apartment. The rock is entirely granite, of 
the same constituents os those of the rock beneath, containing rather 
less mica and with veins of quartz and felspar ; the pinnacle 1 observed 
in numerous shallow places containing rain water, tadpole:^ and other 
reptiles, for whose existence in such a place I am at a loss to 
account. 

Sunday, ISth July, 1819. — I observed on the road numerous flat- 
tened masses of granite containing micaceous granite similar to that 
at Mundrick ; somf times very much intermixed with it, giving it a 
veiny appearance, at others rounded, presenting the same appearance as 
that before noticed ; none rose far above the surface, the whole closely 
resembled tliat of Bachapilly containing small portions of carbonate of 
lime, the hornblende being a little darker in colour, large and small 
veins of the trap as usual and nearly in the usual direction. 

Monday, I9th July, 1819. — ^We crossed the Mussey this day. I 
found in its bed shells resembling those found in the siliciuus stone of 
Medcondah. The river was not three feet de^, and its bed was com- 
posed solely of granite sand. 

Tuesday, 20/A July, 1819. — I this morning ascended the hiU of 
Udirgutt with Everest. The granite blocks of which it is composed 
resemble principally the Bachapilly kind, containing pieces of hornblende, 
which are seen in fou^or five places of a mass about 3 feet in diameter. 
I Tound crystals of quartz in abundance in an alluvial soil washed down 
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from the hill. At its foot were vast quantities of granite^ bared, mixed 
in all possible ways with the greenstone, exactly like Bachapilly. 

30th Julyy 1819. — The whole of the granite in this neighbourhood 
is alike ; the bottom consisting of the greenstone and micaceous granite 
intermixed with the granite in veins, blocks, &c., the resemblance of 
which to a stream of lava is very great and the course being always 
from the upper to the lower level. On this is placed the concentric 
lamellar granite containing small and large masses of crystallized 
hornblende. On this are masses with their interstices vertical, decom* 
posing gradually and forming loggan stones, of which many are actually 
formed ; some on the concentric granite ready to fall as soon as the 
decomposition of the lower surface has changed their centre of gravity. 

0th August^ 1819. — Just before our arrival at Singharam, we passed 
through a very considerable deposit of the trap the extent of which 1 
was unable to trace from the thickness of the jungle. Wc passed over it 
for about a furlong ; I observed in the river both trap and granite in 
large blocks. 

7th August^ 1819. — We passed through a very thick jungle formed 
principally by thoiny mimosas, attended by the granite as usual ; when 
arrived at about half our distance, without any j)erccptible transition, a 
slaty rock appeared in our path, and from the elephant's back 1 observ- 
ed a ^flat platform ucarly parallel with our path of about a mile in 
length. 1 walked to it and found it to consist of “brownish red clay- 
slate, of a kind which would be useful in roofing houses. Its termina- 
tion was at a nullah, iu the bed of which I observed granite of a por- 
phyritic texture passing into a rock resembling large grained sandstone, 
which became clay slate of the kind before mentioned. There existed 
no separation or line of distinction between these three rocks, and 1 
had a fair opportunity of observing them from the lower side of the 
nullah of the opposite high bank in which the passage was distinctly 
visible. At this nullah*it ceased and the usual rock granite continued 
to appear at intervals. About four miles from the Kishiar at the 
plaos called Piedderee, the horizontal limestone before mentioned (see 
page 198) made its appearance; it differed in no respect from that 
formerly described : it is, except its colour, 'a little darker than 
that on the banks of the river at Warripilly. Everywhere was seen 
detached pieces* of ^the pudding-stone enclosing rounded aud smooth 
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lumps of saudstone. In the few instances in which this was attached 
to the rock, they were found in the interstices or in those parts 
exposed to the action of the sun and the rain. In all places vast 
quantities of the debris were found in the shape of saudstone and 
quartz, and particularly near the banks of the river. The slope of the 
ground to the banks was very distinct when we were several miles 
distant from it. On its banks the limestone was abruptly broken off 
and the general appearance suggested the idea that some convulsion 
arising either from a subsidence of the strata or from an earthquake 
had formed the bed of the river. The banks were covered with allu- 
vial soil and presented considerable quantities of the alluvial iron sand. 
A brdhmin told me tha^ the extent of the limestone both, above and 
below the river, was about 1 5 miles in each direction. Its extent in 
the other direction is about 40 miles. 

Motapilly, S^th Avfjusty 1S19. — I yesterday had some of the quick 
lime brought to me : it appeared to be good. A considerable quantity 
of calc spar is found in veins, and loose mas&us on the banks of the 
river A^d would form excellent lime. I rode to a pagoda about a mile 
from the camp and crossed a nullah beyond it, but observed nothing 
which induced me to continue my journey. In the evening I went on 
foot to the northward of the camp and found very large collections of 
the rounded sandstone, intermixed with jasper, crystallized quarts and 
containing in it carbonate of lime and calcedony with a jrhite decompos- 
ed surface. In one or two places I observed the cement still adhering 
to the rounded lumps forming the pudding-stone. On all sides were 
numerous deep fissures in the limestone rock, through which the torrents 
flowed, smoothing the rough edges of the limestone. I should have 
before mentioned that the strata appeared generally to dip a little to 
the E N. £., this dip however, is in some places scarcely perceptible. 

Piedderecy \ \th August, 1819. — On the road I observed bits of the 
clay slate, but the rock kscif no where visible. I observed a vein of 
trap running about three miles in a N. £. and S. W. direction, 
considerably elevated above the granite ; which contained many pieces 
of the micaceous granite before described, in the flat masses near 
the village. 

\Zth August, 1819! — I observed nothing but the limestone. It 
appeared to have undergone some convulsion, the sl^ataf lying at various 
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angles of inclination and generally at about 25*^. The greater part of 
my road lay through alluvial soil, the limestone appearing only at 
intervals ; near the river nothing else was visible. I observed in many 
places that the calcareous cement or pudding-stone laid iu the hori- 
zontal interstices of the limestone, and in no instance did I find it 
covering any extent of surface. 

\4th AupisU 1819. — ^The limestone as usual for about three miles, 
when it appeared to pass ii\to clay slate, and at last became covered by 
a quartzose rock, which without any appearance of stratification formed 
a range of 150 feet in height, branching off in different directions; 
its general one being nearly the same with that on the other side of the 
river (E. and W.) and probably of the same composition (Pooly- 
chentah). To arrive at Moogtial I was forced to make a considerable 
detour, the road lying through land which had been covered a few days 
before by the overflow of the Kistna. Moogtial is a small town in 
the English territory with a fort occupied by the Zemindar. 1 pitched 
my tent close to the river and near a quarry of the limestone, in which 
I observed many large blocks some twenty feet in length, lying dose to 
the water edge as if ready for water carriage ; the blocks were cut out of 
the solid rock to the requisite thickness, and wedges inserted in the 
interstices of the stratification aud the block was complete. 

Anantaffherry, 15/A August, 1819. — I observed the calcareous com- 
pound again in the interstices of the limestone and am forced to conclude 
that it is of contemporaneous formation. This rock is still visible 
for three miles, when the ground appeared covered witli ])isiform iron 
ore and alluvium. A.t the village of Boodoor and on the banks and bed 
of the Paleer, a clay slate formed of layers of blue, grey and red, hori- 
zontal, and covered by the quartzose rock before described ; this was 
soon succeeded by the granite and its usual accompaniments trap veins. 
One remarkably large and distinct one appeared continuous with that 
of Lingageree before nibntioned. 

Anantagherry, \^th August, 1819. — I this morning breakfasted 
with Everest who gave me specimens of clay slate from Polychinlah ; 
of brown iron stone from Sarangapilly ; and of a mixture of chlorite 
slate with limestone and quartz from between the two stations. The 
. upper part of the Polychinlah ridge, is of quartz rock crystallized in 
rhomboidal pieces and rapidly decomposing. 
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Ananiayherry^ \7th August^ 1819. — Oa the south side of the hill 
of Aoantagherrj, a very thin vein or dyke of basalt ia seen running in 
an east or west direction through the concentric granite. At the bot* 
tom of the hill it is first seen about a foot broad and continues about 
100 feet upwards, gradually decreasing in breadth until only a line ia 
thickness, when it disappears. It runs in a zigzag manner and does 
not project above the surface, in it are enclosed small pieces of gra- 
nite, which is of the same nature as that of the hill. The granite coni 
tains compact felspar of a green hue, and the basalt glittering crystals of 
basaltic hornblende. This basalt is easily fusible before the blow-pipe. 

Ilgdershabeepett, 20M Auguat, 1819. — lu the bed and on the banks 
of a river running near this place, the mixture of the granite and tra^y 
is very remarkable. In some places it is enclosed in it in *the same 
mode as the micaceous granite of Solokoondah, in others running in 
thin veins, and lastly mixed in streaks, as if it liad been melted with it 
and flowed down. 

Ilgderahabeepett, 23rd August^ 1819. — On the top of the hill I saw 
in mai>^ places the rounded masses of micaceous granite enclosed in 
the roci, which itself contained large scales of mica and garnets and 
was iu beds, generally very large grained and decomposing very fast ; the 
top is above 500 feet above the plain. 

ligderahabeepett, Saturday, 2Sth August, 1819. — The bed of the 
river which flows near this village, presents a very remarkable mixture 
of the granite aud trap in veins, and iu rounded masses. The former 
appear to be of later formation, since a vein passes through one of 
these rounded lumps. The same vein is also heaved out of its course 
several inches by some convulsion. 1 was able easily to fuse a small 
piece of it before the blow-pipe. It more nearly resembles the basalt 
vein of Anantagherry, than the common greenstone vein which is also 
not so easily fusible. 

Monday, 39th Auguai, J819. — I observed on. the summit that same 
mixture of the granite as before mentioned. At this village I observed 
a small rock with concentric layers and the mixed granite. 

Sunday, Vlth September, 1819. — The hill of Babecondah is a mass 
of concentric granite about 500 feet above the plain and occupies the 
centre of a range of broken hills of the same nature, running about 5^ 
to ehc west of north aud extending three or four miles. , The principal 
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rock is granite of a grey colour with a considerable quantity of quartz 
and very little mica. It encloses masses of micaceous granite as usual, 
some of which are bent into various forms, differing probably from the 
original, and when they were in a semifluid state. I saw also on differ- 
ent parts of the summit and sides red granite with large crystals of 
felspar, also enclosing the lumps of micaceous granite. The hills to tlie 
eastward of this station present one continued waving outline of forty 
or fifty miles in extent, gradually diminishing in height to the N. where 
they become flat and present openings in their course, not very dissimilar 
from those in the environs of Beder. At their highest part they pre- 
sent two or three small peaks, but their general outline is waving with- 
out the Tuggedness of the granite. 

Yesterday I went to see a quarry of calc tuff about three miles to 
the N, W. of Ingourtee. It differs very little from that so commonly 
spread in this country. 

Wednesday, \^th September, 1819. — We passed through a defile in 
a range of mountains running nearly North and South composed of 
granite, with quartz rock strongly impregnated with iron lying (»ver it. 
On the descent from the opposite side I observed clay slate, bdt not in 
distinct strata, until I had advanced about one mile and near to a river, 
when it appeared at intervals running horizontally or with a slight in- 
clination. 

In the bed of the neighbouring river, I observed ^its of granite, lime^ 
stone, clay slate, quartz rock and agate ; its baj:ks being about 15 feet 
in height and alluvial soil. 

Thursday, 16M Septeynher, 181 9.— Our camp was this day pitched 
in the neighbourhood of a nullah which was at the foot of a range 
of small hills, and on the banks I perceived clay slate in large masses 
without regular stratification and lying on alluvial soil. The bed 
of the nullah consisted of quartzos esand. We passed through on 
our way to Commerarun, winding through the vallies Yormed by the 
broken ranges of mountains, a fine alluvial tract, the substratum being 
only visible at intervals, which at all times and without any perceptible 
difference of level was clay slate, sandstone and quartz rock. Near to 
Commerarun in passing through a defile composed of an alluvial red 
clay, 1 observed on the surface, numerous agg'utinations of ironstone 
very much reiiembliug the iron clay, the ground being at the satub 
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time strewed with black magnetic ironstone similar to that of the red 
hills near Madras, and broken pieces of quartz rock. The village of 
Commerarun is finely situated in a circular plain bounded on all sides 
by waving hills of clay slate, rising from 200 to 600 or 800 feet above 
this. 

Friday ^ \Tth September ^ 1819. — I ascended an elevation, at the foot 
of which our camp was pitched ; 1 found it to consist of indurated clay 
slate in vertical strata. Its natural fracture from decomposition was 
in an oblong thin lamellar piece, with sharp edges ; some which 1 ob« 
served at the top was rather porous. 

Saturday^ \dth September^ 1819. — I started at 4 o’clock, and halted 
at a village called Mocari;^. From Commerarun the rock was principally 
clay slate, with quartz rock lying on its surface in broken pieces ; the 
vallics between the hills were very narrow, and the sides of the hills 
precipitous, with fine cascade^ of water rushing over the disrupted strata, 
which generally dipped to the S. E. at various angles. One mountain 
near my halting place had a tabular form with ^^omething like sandstone 
or quaftz rock on the top. In the beds of the nullahs near thL I gener^ 
ally observed angular and rounded masses of this rock. 

Anchitipillyt Sunday, 20th September, 1819. — short time after 
day-light, having started at 3 o’clock, I observed sandstone in very 
large masses, little elevated above the surface. The greater part of the 
road lay through Slluvial soil covered with forest tq^jes and a thick 
jungle. At 2 o’clock I arrived at Paloounchali which has a large 
square fort built of sandstone with bastions at each angle. The Goda* 
very is 15 miles distant, due East. 

The country from the clay slate to the Godavery, is sandstone 
cemented by alumine. It appears in some places to be in a state of 
rapid decomposition. The range at Paloounchali 1,000 yards from 
the fort is 600^ feet in height? Mr. Burr says 1,200, which I doubt ; 
5 miles in length and a mile in breadth is conf):)osed of the sandstone 
and it runs due E. and W. Hot spring of Bougah : Mr. Burr says, it is 
sulphuieous ; hills in the neighbourhood very lofty, the Mooee Enoo 
river of Paloounchali runs into the Godavery. 

The temple of Buddrachellum a remarkable object ; Boorgamalla- 
padu, in its neighbourMbod, is said to contain diamonds,-— a hill called 
the* needle hill of Pachapilly, are remarkable pea^ qn the other side of 

* • 2 p 2 
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the Godavery and part of the Vindhiyn range which runs N. W. and 
S. £. 

Monday i 24 M September^ 1819. — ^The holes so frequently interrupt- 
ing my night march appeared to communicate with gullies under the 
surface of the alluvial soil and running on the sandstone beneath. 

Tuesday, 25th September, 1819. — The tabular mountain of which I 
have spoken on the 1 9th is near the place where the clay slate first 
makes its appearance in coming from the eastward, in stratified masses 
little elevated above the surface, a S. £. dip and an angle of about 4()<’. 
The change in the soil was very perceptible, the traces of travellers 
dried by the sun showing adhesiveness and clayey composition. The 
hill above alluded to had its upper half, at least, composed of sand- 
stone. The access was too difficult and my time too short ; at a distance 
the precipitous hills and rocky narrow vallies commence. 

The clay slate is generally very much indurated, contains large and 
small veins of quartz ; I observed also quartz rock or sandstone about 

centre. The explanation that first presented itself of the pheno- 
mena wliich were here seen on so grand a scale was, that all fne clay 
slate had been originally covered with sandstone, and that a general 
and partial subsidence of strata had taken place, producing on the 
one hand the dip to the S. £. and on the other the central isolated 
masses with precipitous sides and covered by the sandstone which 
had remained iq its original state. 

Tuesday, 28M September, 1819. — I ascended the hill of Funchbun- 
doll twice during my stay at Commerarun. The road to it lay through 
a plain of six miles intersected by nullahs, containing most gener- 
idly angular pieces of sandstone and clay slate and very little alluvial 
mud. The ascent to the hills was about 4 miles in length and lay over 
quartz rock or sandstone and slate. In the ravines quartz or sandstone 
alone was to be seen lying in the strata, but horizontal. The principal 
ravine I passed had apparently been formed by a slip of the strata, one 
ride being perpendicular and the other a gentle slope. 

Somarum, 30^A September, 1819.— During this day’s journey I no 
where observed the iron clay ; the greater part of the road lay over 
alluvial clay. At times indurated sandstone or quartz and clay slate 
. of the kind described at Allatoor, small pieces very much decom- 
posed and passing \nto clay. 
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Bondoll, Ijft October y 1819. — The road lay as usual over alluvial 
soil aud clay slate. In the beds of the nullahs both the latter and sand* 
stone were observed during the last six miles. We passed over a hill 
consisting solely of sandstone which we saw in very large blocks and 
rapidly decomposing. 

I examined the sand of a nullah and found it to consist solely of 
quartz grains^ although the stream was very turbid, which I suppose to 
arise from the aluminous cement of the sandstone. 

Yellapooramy 2nd October y 1819. — We began to cross the N. and 
S. range of mountains consisting of quartz rock or sandstone aud clay 
slate. The first ghaut wc passed consisted of large masses of sandstone 
decomposing very rapidly. This was intermixed with red and brown 
ochreous ironstone. At the distance of four miles after passing a 
small nullah, on our left appeared an abrupt lofty elevation of sand* 
stone ; the masses preseuted«on their surface and sides indurated veins 
of a substance composed of grains of quartz and brown ironstone of 
much greater hardness than the sandstone aiid therefore projecting 
from less facility of decomposition. Not far distant from this and 
in a position which warranted the idea that they had fallen from the 
precipice lay large masses of puddingstone, composed of white and 
brown pebbles of quartz with a sandstone matrix. 1 saw from beneath 
that the upper part of the rock was composed of this, whilst that 
underneath it appelred to have few or none in it. This continued for 
a mile or more, when the iron clny was observed in large distinct masses 
and mixed with the sandstone, both in veins, lying as it were in the 
interstices of different blocks, and mixed with it, forming a conglomerate 
rock. This occupied a very small space and was succeeded by the 
sandstone, the beds of all the rivers were composed of quartz sand. 

Warungvlly \2th October y 1819. — I observed a considerable number 
of pieces of jasper lying loose and that the neighbouring elevations were 
of sandstone. It was dark when I began to ascend the hill ; but having 
ascended it every day we remained at Yellapooram, my observations 
are all given together in this plRce. The sandstone is rarely seer in 
the plain, being covered with an alluvium, the paths and beds 
of rivers are all sandy. On commencing the ascent the sandstone 
presents itself in large unstratified masses, with its surface coloured 
from decomposition, being nearly black exteriorly and interiorly of a 
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yellowish grey. 1 observed in various parts, the indurated feruginous 
waging veins or partitions before observed, p. 289. Also loose pieces 
of jasper iron ore, and quartz with a large proportion of iron. The 
top of the hill was composed of sandstone in which jiieces of litho- 
marge were prevalent, and the rock itself appeared to be cemented by 
that mineral. 

Mr. Ralph told me that the rocks all the way from Paloonchah to 
Mungpett were of sandstone, and that greenstone was found in the 
bed of the river. He gave me a piece of brown iron ore, jaspery iron 
ore, and an agate found on the road. He was travelling towards 
Sinsillali, a place noted for its iron mines and manufacture of steel : of 
which Conah Rao showed me a specimen in a^very handsome dagger. 

NovetnherTih, 1819. — The whole of yesterday’s journey was through 
trap and granite. The former of the usual appearance ; the latter very in- 
distinctly seen above the surface until we arrived at the bed of a bamboo 
river,* where it was seen in considerable blocks. Here I was told that 
plates of mica were procured. I accordingly observed that some of the 
granite was very micaceous and very white ; we arrived at du^ near 
the river. 

December 19M, 1819. — Left Secunderabad on the 18th. On crossing 
the Mussy I observed nearly the same appearances which 1 have be- 
fore noticed on a former journey : I arrived at Ombrepett in the evening. 
This day I observed abundance of the red granite, *and the vein of trap 
which I have before mentioned entirely disappeared. In tlie evening I 
rode to our former place of encampment with Ralph ; I observed large 
masses of granite lying on the surface of the main rock the result of 
the decomposition of the last rains. 

December 20M, 1819. — I gathered on my way to this place, Goram* 
pullee, some red granite with hornblende, and some specimens with 
limestone intermixed with it ; I began also to see the calc tuff at Udda- 
juth. The descent thi& day was considerable, although the distance 
travelled was not more than 1 2 miles. 

December 2\8t, 1819. — In crossing this day our old station of 
Uddajuth and the Thieves’ hill, granite as usual and veins of trap. 

December 22nd, 1819. — Great quantity of granite with pieces of the 
micaceous granite enclosed, also pieces of the greenstone in veins and 
lumps. Nakurkull.^ 


* So in MSS. 
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Decemher 1819. — Granite as usual, and camp atSooriapet, be- 

yond the Mussy, the bed of which is here very broad; I observed no rocks. 

Mungalj 2Ath December^ 1819. Granite as usual. 

Shermahommedpety 2bth December ^ 1819. — I gathered some granite 
on the rood to this place, here I first saw the black soil. 

Nimdigaon^ 2^th December^ 1819. — On my road from the last 
village to Nundigaon, I ascended a hill, at the foot of which the road 
ran. It was composed of granite, which here and there contained 
lumps of the micaceous granite. Its upper third was composed of 
granular quartz rock, or it may be called a highly crystallized sand- 
stone. 1 also observed near Nundigaon a vein of basalt passing through 
the granite, which was of the usual kind, but contained more hornblende 
than usual. 

Chinchirlaky 27th December, 1819. — A coss distant from Purteal, 
we quitted Chinchirlak at d 2 \y-light to go to the diamond mines at 
Purteal, which lies nearly south of the former, about a coss. We pass- 
ed* through the black soil covered with fine crops of jouwarrie ; about 
three miles to our left was a range of mountains which bounded theplaih 
to the eastward running due north and south. On the other side were 
the indistinct ranges of Polychiiita on the banks of the Ristnah and 
before us those of Condapilly. On our approach to Purteal we began to 
perceive many rolled pieces of quartz, greenstone, jasper, sandstone and 
granite ; evid(?ntly mot the debris of the neighbouring mountains. The 
mining process had been sometime abandoned, and the workmen were 
employed at the site of the old excavations in resifting the old rubbish ; 
the produce of their labour scarcely repaid them with the means of 
subsistence. The old excavations were very numerous, and about 20 
yards s(|uarc, and filled all over with water and rolled stones, I found a 
breccia limestone containing quartz, garnets and jasper. They were of 
an irregular form and did not appear to have been subjected to the 
action of ruftning watery I enquired if diamonds were ever found in 
them, and was answered in the negative. The process of searching for 
diamonds performed hei’orc me was as follows. The large stones were 
first thrown on one side and the remainder of the heap carried into a 
raised platform of mud where from a sieve, the large ones were dropt on 
the ground by nnjans ^f a lateral motion of the hand and the dust re- 
•nwining deposited in another mass which was spread abroad, wetted* 
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mid gone carefully over by another person. In the course of liis search 
he laid by the agates, cornelians, jaspers, sapphires, garnets, &c. 
which are said to abound. I purchased the whole stock of diamonds 
of the village, amounting to 3 oz., for 4 rupees, and some cat*s-eye, 
garnet, sapphire, jasper and calcedony for 2 rupees. The village was 
in ruins and the people did not appear so well fed or clothed as those 
of the village we came from. On returning to the tents I visited a 
rock nearly in the centre of the plain, consisting of three peaks, which 
suggested the idea of the pinnacle of some deep-seated granite 
mountain. The granite was very red and containing hornblende in 
crystals. After breakfast, 1 went due east from the camp, three 
miles, to visit the range of rocks I have before mentioned. 1 found 
them to consist of granite, composed of felspar, hornblende, quartz and 
some mica, which however was not always to be distinguished. 
Two things are well worthy of consideration respecting the situation of 
the diamond mines : they are surrounded on all sides by the alluvial 
black soil, which has originated in the inundations of the Kistnah. 
They are not elevated above this soil, and 1 should imagine were once 
covered by it, although they at present appear elevated from the quanti- 
ty of earth thrown out from the different excavations, of which I count- 
ed at least twelve. 

2. The neighbouring rock is of that kind to which it is difficult to 
assign a name, although its constituents aio very distinctly marked, 
namely, felspar and hornblende, yet from the f^qual mixture of those 
two minerals I should prefer the name of syenitic greenstone. It is 
worthy of remark that the mountains six miles distant are of vertical 
gneiss. 

Ibrahimpett, December 29 M, 1819. — We arrived at this place cross- 
ing the end of a range of irregular hills which appeared to run nearly 
due N. and South. I conceive that Dr. McCulloch would call the 
rock syenitic greenstone ; or perhaps would call it merely a modifica- 
tion of the granite of which the whole of the basis of the country is 
formed. Unlike, however to the out line of the hills of granite to the N. £. 
North and N. W. they exhibited no loggan-stones and no bare summits 
but were covered to their tops. After breakfast we went to Condapilly 
and there saw Mr. Spry who inhabits the old fprt, at the foot of the 
range wliich in Ileyue’s Map coiniiicnces at that place running due N,‘ 
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E. and which he has named gneiss. Ibrahimpett is on the left bank of 
the Kistnah, which is about twenty feet in height^ composed of the black 
soil ; the bed is however very sandy and very broad, perhaps two miles. 

Beswara, December 30 1819. — Our road lay in the bank of the 
Kistnah, which river suddenly contracts to run through the pass of 
Bezwara formed by two hills of gneiss that appear to have been 
separated by force ; according to Dr. Heyne the range is continued to 
the N. E. I ascended and found his description correct, except that I 
did not observe the ochre which he spoke of as mixed with the other 
ingredients composing the rock. In some places the stratification 
was not all distinct but appeared massive like common granite. Veins 
of felspar traversed the rock, and in many places I observed black 
Sfiots on the rock, arising as I suppose from oxydation of the Iron. 

December 3 Is/ 1819. — I crossed the river early to visit the caves 
near the village of Ungley. They consist of three excavations one 
over the other ; the roof is supported by pillars of the usual form in 
Hindoo temples. Around the walls were dilferent relievos very much 
mouldiired. The upper story contained a colossal figure of 25 feet 
in length, lying on stones in a recumbent posture ; around him on 
the wall in relief, figures of deities ; and two colossal figures which 
appeared to protect his slumbers. The whole was e.xcavated out of 
the gneiss rock, which is very fast decomposing, the decomposition 
taking place princijwlly in the centre of the pillars. The lower exca- 
vation leads, it is said, to Mungulghcry about three coss distant. In 
returning down the causeway cut in the face of the rock I observed 
what appeared to be limestone mixed with the granite, also something 
bearing the appearance of manganese. The rock consisted of quartz, 
felspar, mica and jasper in great abundance ; the stratification 
in the Bezwara hill was very evident from this side, the dip of the 
strata was to the eastward and the angle about 70 or 80°. The 
range suddenly takes a turn to the N. £. to thg northward of Bezwara 
forming a portion of segment of a circle. I a second time ascend- 
ed and reached the summit of thi# hill. The prospect was command* 
ing and embraced a field of 30 miles each way ; perhaps much more, as 
1 was told, Onnda was visible on a clear day, distant 40 miles. The 
range of Chintapilly oj Pooly Mintan was very distinct as well as the 
Giyitoor districts near Ardiiigby. It may be remarked here that the 

• 2 Q 
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decomposition of (he gneiss although rapid does not supply a rich 
soil. The figures in the pyramid appeared to have had their damage 
sustained from this cause repaired with plaster^ which was fresh 
enough to lead one to the supposition of its being modern. 

January lef, 1820. — I went to Munglegherry at eleven o’clock ; two 
miles of our road lay over the black soil, and was succeeded by that 
arising from the decomposed gneiss in the passes through which our 
road lay. The difference of level was very perceptible, the latter 
being the highest ground, and if the alluvial black soil has been de- 
posited as 1 suppose by the floods of the Kistnah, the phenomenon ad- 
mits of an easy solution. Munglegherry stands at the southern termi- 
nation of the remarkable range of gneiss rocks, which is continued with 
several interruptions to the bed of the Kistnah and re- appears on 
the opposite bank at Bezwara, the passage of the Kistnah between the 
precipitous sides of each mountain forming the celebrated pass of that 
name. 

The tower in front of the pagoda of Munglegherry is about 1 00 feet 
in height, it is composed of 12 stories of the usual form. It is built of a 
red sandstone containing large and small grains of quartz. Ttie varia- 
tion of the compass, supposing the pyramid to be N. and South, is about 
half a point. The stone had been recently brought from a considerable 
distance according to the Brahmin. The sculi>ture and relievos were 
much inferior to the specimens of those from Amnwutty. 

Maeulptaur^ January Ath, 1820. — Yesterday morning at 11, I ar- 
rived, after passing for the greater part of the journey over black cotton 
soil, which was succeeded by sand about 3 coss from Masulipatam. 
Immediately also commenced the groves of Borassus flabelliformis, and 
Euphorbia Tirucalli, both of which grew very sparingly on the former 
soil. I was particularly struck on arriving at the sandy soil with the 
mirage or appearance of water, with trees, and houses reflected on it. 
On passing through the Bazar 1 observed many stones re&embling those 
of Amrawutty, and which, as I was informed by Mr. White, had been 
brQught from thence. • 

The sand in some parts was covered with the magnetic iron ore, men- 
tioned by Dr. Heyne in his tract on the Circars. 

February bth^ 1820. — Analysis of limestone /rom the Kistnah : 


Carbonate of lime 84 • 

* Silica Alumine £ro»i * • 18 


i 


100 
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February 9M, 1820. — Left Guntoor at five o’clock for Bellutncoondah 
at dusk, and at the distance of three cuss N. W. of Guntoor, 1 crossed a 
low range of sjeuitic greenstone ; the specimen 1 have preserved presents 
on one surface a very considerable quantity of hornblende in crystals 
mixed with a small quantity of felspar, and on the surface some spots 
much resembling mica. 1 have now so frequently met with a mineral 
resembling equally hornblende and mica that 1 am constrained to think 
with Mr. Brande that they mutually pass into each other. The range 
from which 1 procured my specimen had partly the concentric struc- 
ture, which distinguishes the granite to the N. and partly a concrete 
structure ; that being generally at the uppermost part of the rock. At 
day light on the — 

\{)th February y 1820. — 1 arrived at Bellumcondah and prepared 
immediately to ascend the hill. I took the height of my barometer 
within 30 feet of the top. The remains of the fort and of the building 
are of Hindoo architecture ; some of Moghul. The rock is principally 
composed of a granite containing quartz, felspar and small spots of 
the substance intermediate between mica and hornblende. In general 
outline it resembles mucli those rocks to the northward, such os Coil- 
koiidah, &c. having nearly the same direction, and like them veins 
and distinct masses of greenstone running through it. I observed at 
the summit of the hill a very large piece of greenstone, which seemed 
to have survived the decomposition of the rock in which it was once 
enclosed, from its greater toughness. The appearances however of 
the granite were not always the same ; sometimes the felspar became 
red, and the whole contained a greater quantity of mica ; quartz 
im])regnated with chlorite was sometimes found in veins and detach- 
ed masses. 

Upon the whole I have no doubt that the granite is of contem- 
poraneous formation with that to the N. 

At ^ past *2 o’clock l.left Bellumcondah travelling at the foot of 
the granite range for about 4 miles. The plain 1 then entered fre- 
quently presented isolated massetf of granite, decomposing rapidly, ^and 
giving rise to a red siliceous soil which did not appear very productive. 
On my left to the N. W. 1 saw the range of Ciiintapilly characterized 
by its being crownedevith quartz rock or crystalline sandstone. The 
iower formation seemed continuous with the granite of, Bellumcondah. 

• *. 2 a 2 
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Amrawutty, February Wth, 1 820. — I arrived at this place at sunrise 
and immediately mounted my horse and visited Depuldinny. I found a 
circular excavation about 300 feet in diameter, its angles facing the in- 
termediates to the cardinal points ; all the stones dug up had been removed 
to a bungalow hard by, belonging to the Rajdh. I noticed two capitals 
of columns partly visible, the earth not having been cleared away from 
them, I bathed in the river, jumping from a mass of granite rock which 
projected into the Kistuah ; there were many quartz veins nuining 
through it, it resembling very strongly No. 7. On my return I made 
a detailed examination of the stones in the bungalow. No. 25. 1 then 
re-visited Depuldinny. I had leisure to notice that the area occupied 
by the stones, was circular and 100 yards in diameter. It is probable 
that the extent in somewhat greater, since 1 observed some of the 
circular capitals bisecting the circle in a direction E. and W. The area 
contains a well dug by the Zemindar Jugganauth Eow, about 15 yards 
square, the depth about twenty feet, the upper half tlie calcareous breccia 
or pisolite, the lower micaceous schists in vertical strata injected with veins 
of the calc breccia, both vertical and horizontal, comrnunicatirfg with 
each other. I afterwards paid a visit to the pagoda ; nothing remarkable 
but the inhospitality of the Brahmins. I crossed the bed of the Kistnnh 
to Autcom, the bed is three miles wide and contains a very large 
islainl, on which 1 observed the thistle ; a few esculent grains growing 
on the black mud of which the upper part is forihed. The old man 
Apparoo, whom I had previously seen at Purtea* made his appearance. 
He told me that the greatest depth of the diamond mines was 18 or 20 
feet, and they then came to an earth called Nushar, which w^as soft, and 
that the real reason that fresh ground was not opened was from the w ant 
of capital to begin ; the price of labour was a seer and a quarter of jooarrie 
each man per diem. No diamonds had been found in any of the villages 
for a considerable period. At five o’clock 1 went to the diamond mines with 
the Kurnum, sending my bearers on towards Condapilly. I saw nothing 
hut heaps of old stones and earth by the side of the excavations. The 
calc^tufF and the pebbles of jasper and^quartz w ere the most conspicuous 
in the excavations ; but 1 was told that there was a considerable quantity 
of fresh ground to the north. I arrived at Condapilly at nine o’clock. 

Condapilly, February 12//«, 1820. — I ascended the hill of Condapilly 
at sunrise but was unable to proceed farther than the palace and fort 
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from fatigue. The hill appeared to be composed of one rock, syenitic 
greenstone ; the appearance of a crater was particularly remarkable iu 
the centre of the hill. 1 descended and found that Captain Grey had 
arrived during my absence. I quitted it in the evening for Mylaram and 
arrived at Ankerjully on the 13th February 1820. 

After remaining a greater part of the day I ascended the liill, the 
cast side of which is occupied by 4 pagodas in succession. 1 found the 
rock to be granitic, but twisted to a great variety of forms, sometimes 
resembling the mica slate at Aberdeen, sometimes that of lava. I was 
much surprized at the obscene figures on the car of Juggernauth carved 
in wood. 1 left in the evening and arrived at Malavilly at night. 

At sunrise on the 14tli February, went to the mines which are in 
obliquely elevated laud about a mile from the village. I was attended 
by (»ne of the miners who had formerly worked there. The excavations 
were deeper and longer than ihose of Piirteal. The depth to the dia- 
mond bed consisted of three layers of earth occupying a space of 
about twenty feet. The rocks in the neigh boui hood appeared to be of 
graiiitv, or at least resembling it. I had not seen any thing of the black 
soil I’roin my lea\ iug Mylavarum. There is a considerable quantity of 
ground which has not been examined, the whole ground occupies a space 
of a coss surrounding the whole village. 1 was informed that the cause 
of the working of the mines having ceased was want of capital, and the 
disinclination of tlA; landholders to their extension. 

J 

There is a formation there common to all the diamond mines that I 
have seen, namely, the calcareous tiiifa; the more I see of this the more 
I am convinced of its affinity to the iron clay formation, and that it 
will be found passing into it. A short time after leaving Ankerpilly 
the palm trees made their appearance indicating our approach to a 
siliceous soil. Two or three coss from Ellore I entered on a spacious 
plain resembling the dry swamps of Masulipatam and its neighbour- 
hood. The su*l was for tl^e most part red, containing silex and alumine, 
but in the immediate neighbourhood of Ellore the cultivation had im- 
pregnated it with more vegetable %ind animal matter. At Ellore I met 
a surveyor of Colonel Mackenzie’s (Mr. Donegan) who showed usaome 
of his maps. I observed that throughout the Ountoor district the level 
gradually descends fre^n the hanks of the Kistnah, this 1 ascertained 
Tram tlic bund of the tank being most generally towarej the sea. The 
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scale of this map was one mile to an inch. He also observed that the 
sandj soil and its stripes of palm and cultivation, extended about 6 miles 
inland all along the coast, and lie expressed his opinion that it owed its 
origin to the winds that blew it from the sea shore, and not from the 
desertion of the sea. 

I left Ellore on the 1 9th February, at six in the morning for Rama 
Singliwaram 13^ miles ; for the first two or three miles open country and 
thin cultivation on the soil common to the neighbourhood of Ellore. 
It was succeeded by red soil and pisiform iron ore, similar to that 
covering the iron clay, at times large pieces of a conglomerate resem- 
bling the iron clay of Midnapore, and red iron ore. 

February 20/A, 1820. — After travelling from four in the morning T 
arrived at this village nine miles distant. On my arrival at sunrise 1 
ascended the hill, my barometer not being with me I could not take it 
up. I found the rock to be sandstone, the cement lithornarge, which was 
also found in it in large and small amor[du)us masses, together with jas- 
pery and red iron ore ; rounded pebbles of quartz were intermixed, anil 
if strongly resembled the rock of Ycllapooram and the country aiound, 
containing in it those linear shells* of a black ferruginous substance and 
presenting in no instance appearances of stratification. One part of 
the rock which I visited and which had been hollowed out artificially was 
studded with bits of lithornarge white and pink, and had the projections 
which I mentioned as having been observed on my mnii ch to Jellapoorun 
last year, the dome was an excavation in the rock forming a small 
chapel with a cupola from which ribs descended to the girdle ; the 
lingum was of a solid piece of rock but dccomf)03iug very fast. I 
observed in my evening’s walk two large trees growing near the tank, 
of the Strychnos potatorum. 

Monday t February 2\st, 1820. — I left the village of Narsapoor an 
hour before sunrise, our road lay between the vallies of the sandstone 
formation, and was rendered difficult by th^ loose sand into which 
it had decomposed. The elevations were slight and the ranges much 
broken, their connexions with the valltes generally by an easy slope. 

The horizon around us is entirely concealed by hills, the general 
direction of which is N. E. and S. W. their outline rather flattened 
and rounded with a few conical elevations. Wi saw the hill forming 
. * So in MSS. • 
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one side of the pass through which the Godavery flows^ distant about 
40 miles. The soil appears very productive but does not contain any 
carbonate of lime. The hills are covered to their summits with trees 
and jungle. 

Tuesday j February 22d^ 1820. — After a very fatiguing march through 
the jungle, in consequence of losing my way, I arrived at Ashwarroopoora. 
We passed the frontier a short distance before our arrival (1 coss). There 
1 saw numerous pieces of red iron ore, rounded and amorphous, the soil 
and other appearances generally resembling that of the iron clay. I 
paid a visit to the Rajah of Paloonshah, who is the owner of the village, 
I saw a well about 35 feet deep ; the lower 20 feet consisted of a mixture 
of clay and sand of a whitish and yellow colour, easily friable, and not 
effervescing with acids, on the one side, and on the other a loose mixture 
of clay and rounded pebbles of iron stone ; in short the iron clay in the 
most imperfect and unconnected state. The white clay and sand ap- 
peared to contain in it some extraneous bodies, but their forms were 
too undetermined to enable me to guess at their nature. 

Wednesday i February 23df, 1820. — I rose early to go to the ruins oY 
an ancient village called Polarum, and in my way crossed a nullah which 
was reported to come from the bills and to run the whole year. The 
soil appeared generally to be highly capable but covered with jungle. 
The village we went to visit w'as a proof of the former extent of 
cultivation ; even ito ruins are covered with jungle. 

Thursday, February 24 /A, 1820. — In the evening I went to the 
neighbouring hill, a low range running nearly north and south, and to 
my surprize found the hill composed of syenitic granite in which the 
felspar was smallest in proportion, and the hornblende sparingly distri- 
buted. 

On the surface of several masses I observed hornblende in crystals, the 
thickness of the jungle prevented me from seeing to any distance round. 
At the bottoid of the hil^ I observed pieces of the conglomerate sand- 
stone in abundance but saw no rock visible. 

Merripullee, Friday, February 25^A, 1820. — The road was strewed 
with debris of the syenitic rocks. In one place I observed rounded 
pebbles resembling those found in the conglomerate ; also pisiform iron 
ore. About 2 coss from the last village I crossed a small nullah in the 
bed of which was granite and the sand granite. 
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In a second nullah close to the village the banks were of alluvial clay, 
they contained very large masses which presented, in one or two instances 
only, a stratified ajipearance with a south-east dip, of an angle of 70 
degrees. The granite contained felspar, mica in crystals, hornblende 
and quartz. I also found in it veins, with all those ingredients, but in 
much larger masses, the veins were parallel to the stratification. In a 
vein composed principally of whitish felspar, I found crystals of corun- 
dum and tourmaline, the latter of a pale green. 

The vein was parallel to the dip of the strata ; on passing farther 
on, below the river, the same kind of granite in large masses and 
without any appearance of stratification occupied the beds and banks. 
It sometimes contained masses of red and wliite crystalized felspar 
the latter containing small specks of mica. I saw at the distance of 
about 20 miles the peak of Rachapilly. The general direction of the 
mountains is very diiFicultto be made out, but that of N. E. and S. W. 
the nearest. The sand of the river was granitic, being composed of the 
debris of the granite and small garnets. 

Thatkoory Saturday y February 26M, 1820. — This place is about 13 
miles N. W. of the place where Mr. Burr was taken ill last year, and 
where he terminated his survey of the Godavery ; on our road hither 
from Merripullec we crossed the river twice, and found in its bed the 
same kind of granite and granitic sand. We saw two cultivated spots 
of land in the forest on our way to this place. r. 

After dinuer 1 went to the Godavery about a mile and a half to the 
eastward, the bed consisted of granitic sand mixed with ealcedony 
carnclion, agates, jasper, and flinty slate : the banks were about 40 feet 
in height and composed of the black alluvium, and the bed a mile 
wide ; on the opposite side of these were lofty hills and one parti- 
cularly remarkable for its peaked summits. The village of Rachapilly 
is very near it. 

Sunday y February 27 M, 1820. — We rode in the evening to the bank 
of the Godavery. Having descended it I went about \ a mile on the 
sand, until we came to a bed of ro^ks in the river. We found them 
to he the slaty granite or gnifiss. On our return wc picked up the 
same stones which we observed yesterday. 

Monday, February 28^A, 1820. — We arrived after rather a fatiguing 
march at Coveeda, which is on the bank of the river. In the cvenitig< 
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I descended the lofty bank which cannot be less than 45 or 50 feet in 
height, whilst the breadth from bank to bank must have been a mile, 
we measured three hundred yards of dry sand, and the remainder was 
about 800. There were a number of people called Reddies, sitting 
on the opposite bank, watching our motions : 1 began to light watch 
fires very early. 

Tuesday February 2^th, 1820. — ^We arrived at Kaukusnorr leaving 
our large tents behind us, the road being impassable for bullocks, 
horses and elephants. From the steepness of the rocky bank we were 
obliged to make a considerable circuit amongst ^ the hills ; we crossed 
several times during the morning a river which we were assured was , 
never dried up during tl^e hottest season. In two places, 1 observed on 
its bank masses of a rock resembling the iron clay of Midna^ore, which 
contained pieces of hlack iron ore resembling the slag of a blacksmith’s 
forge. Our road lay through the hills and in a very circular route. In 
the afternoon we travelled along the river side to Perunapullee a small 
village with four small houses. Near it a rapid torrent rushed from t^e 
summit of rapeoondah into the river. We returned by torch light. 

This was the limit of our journey by land. 

Wednesday, March \sf, 1820. — \Vc left the village of Kaukusnorr in 
one of the rude canoes belonging to the cultivators, who are here called 
Reddies, dwelling on both sides of tlic water. I had first ascertained 
the temj)erature of the water at sunrise and found it degrees higher 
than that of the atmosphere, which was The temperature rose 

and fell repeatedly during our short voyage to Peruntaputtee. On 
landing I examined the temperature of the mountain stream, 68® ; that 
of the air being then 72® ; about 9 o’clock. After breakfast we again 
betook ourselves to the boat and proceeded in an easterly direction as 
far as the village of Poloor where the river takes rather a sudden turn 
to the southward, and is confined by the bases of the lofty hills of the 
Papicondah pass which we estimated at 2000 feet above the river level, 
we proceeded, still confined by these lofty banks, until wc found our- 
selves distant about a mile from A village called Sri Raca and a mile^nd 
half from Caroor both Company’s villages and on the right bank of the 
fiver. At this place we found two msisted boats proceeding with sails at 
about the rate of two miles au hour up the river for wood, empty ; they 
belonged to Kajamundry, distant about 15 coss. Polavarum about 7 coss. 
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We set out on our return about 3 o’clock and soon found ourselves 
relieved from the intense heat of the sun’s rays by the shadow of the 
lofty mountains. As we returned we had leisure to remark in various 
parts of the river small accumulations of sand and various nooks and 
jutting points, but no black alluvium, which renders it probable that 
the mass of this soil is deposited at and before the entrance of the 
pass which is at Coloor : we gave the name of Rama’s peak to the 
highest on the right bank, and that of Sita to the highest on the left, 
and to the other (one-tree hill) Latchman’s peak. I was well pleased 
at the opportunity I had of passing through this lofty ravine. 1 
had entertained doubts previously of the propriety of calling the 
formation gneiss, the slaty structure being so is^re and that of the con- 
crete massive being much more common. Here I had an excellent op- 
portunity of observing that they resembled generally the granite hills of 
Scotland in their peaked summits, and in their angles corresponding 
generally with that of the fracture of the smaller masses : the generjd 
structure of the granite was felspar of a very pearly lustre and easily 
dividing into rhomboidal pieces ; quartz, and garnets. ^ * 


On the General Vibration, or Descent and Upheaval, which seems, at 
a recent Geological period, to have occurred all-over the Northern 
Hemisphere. — By George Buist, L.L. D. 

The whole of the Desert betwixt Cairo and Suez bears the clearest 
evidence of having, at no distant period, been under the bottom of the 
Sea. 

After a fall of rain an efflorescence of salt still appears on its surface. 
The gravel consists of rolled pebbles, mostly portions of the adjoining 
rocks. It is every where mixed with sea shells. The desert at the 
Centre Station reaches an elevation of 800 feet, and shells are said to be 
found at the elevation of 2000, both dh the African and Arabian side.* 
This most probably has been elevated at a remote period in comparison 
with the date of the upheavals along the- shores of the Bed and other 
Seas about to be noticed. • 

* Dr. Wflson’/ Lands of the Dible^Dr. Hoffmeister’a Travds. 
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All around Suez there is a vast expanse of level plain extending from 
two to twenty miles inland, diversified, here and there, with hillocks of 
drifted sand, obviously the effect of the wind. A section of the ma- 
terial of which the plain is composed is exhibited along the sea shore. 
It is about eight feet above high water mark, and consists entirely of 
sand, gravel, and shells perfectly fresh, and apparently of the same va- 
rieties as those on the beach. This upheaval extends, with little or no 
interruption, all the way to Aden, unless where the cliffs advance boldly 
on the Sea. A similar beach, at a similar elevation, is found all around 
the peninsula of Aden ; and though I have had no means of personally 
determining the fact, I have no doubt it will be found all along the ^ 
Arabian coast, around the Persian Gulf, and so on to Scinde, and by 
the shores of Goozerat and Catch. Of the Delta of the Indus I shall 
have occasion to speak by and bye, and so at present pass over Kur- 
rachee. At Gogo, in the Gulf of Cambay, the raised beach is peculi- 
arly conspicuous : the gravels and shells are here cemented into a variety 
of stone on which 1 have bestowed the term ** Littoral Concrete,” from 
its being always found near the shore, and from its resemblance to tlie 
artificial building material called concrete. At Gogo it overlays a huge 
mass of blue clay. With the interruption occasioned by the Delta of 
the Taptee, the raised beach, mostly consisting of the material just 
named, extends all along the shore to Bombay, and so on to the south- 
ward ; and thougH I cannot speak from experience of^the coast further 
south than 19°, 1 have great reason to believe it to be continuous, and 
feel almost certain that the specimens sent to me from Cochin, by Ge- 
neral Cullen, belong to it. The upheaval in all these cases varies from 
six to nine or fifteen feet above high-water mark, rarely attaining the 
higher elevation. The same thing prevails around a large portion of 
the shores of Ceylon. 

The Island of Mauritius is belted by an enormous coral reef through- 
out its whole shore, excepting about ten mile^. Between Savanne and 
Bois-du-Cap the sea foams against a barrier of coral from five to fifteen 
feet in height, and wears it int9 the most fantastic shapes. At a^con- 
siderable distance inland, and almost concealed by the trees and shrubs, 
are two remarkable points or headlands of coral, from twenty to twenty- 
five feet above the Icarel of the sea. The Observatory of Port Louis is 
built upon a stratum of coral ten feet above high-watjpr mark. Blocks 

2 R 2 
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of coral, too vast for being transported by any existing agency, are 
found from 600 to 1300 feet inland, and which are cut off from the 
shore by elevated ridges.* The great part of the numberless Coral 
Islands which are scattered betwixt the Cape of Good Hope and Ceylon 
— the Chagos Archipelago, the Seychelles, Laccadives, and Maldives, 
appear to have been elevated to their present level by the same up- 
heaval by which the terraces now under consideration have been pro- 
duced, of which, I have no doubt, abundance of traces will be found all 
along the shores of our Eastern Seas. Captain Newbold mentions the 
abundance of this class of phenomena on the coasts of the Mediterra- 
, nean, where the shell gravel, as in India, is being cemented into stone. 
Beaches hardening into stone prevail along ^he straits of Messina.f 
Damier speaks of a calcareous deposit in New Uolland, consisting of 
rock, which he thinks must have been formed by the drifting up of 
sand and shells over a mass of wood, the whole being afterwards con- 
solidated by rain water : this I have no doubt is an instance of the va- 
riety of formation, and a proof of the double movement under review j J 
and it seems not improbable that the shell formation of Madjifa be- 
longs to the same class of beds, though of this 1 cannot speak with 
confidence. § The narrow Isthmus connecting tlie llock of Gibraltar 
with the main land is obviously the result of uu upheaval, probably of 
the sajne age. 

Amongst the numberless points where evidences flf an upheaval are 
to be found in Scotland, are the following T!ie railway betwixt New 
Haven and Edinburgh cuts a large bed of shells about twenty-five feet 
above the level of the sea. A large bed of cockles, obviously in situ, 

is found at Borrowstouu Ness,|l in the Forth, at about—- feet above 

high-water mark. Cockles live at from 2 to 5 feet below low water. 
All around tlie shores of Fife to St. Andrew’s, there are beautifully 
distinct exhibitions of upheaved beaches, several ajipeariug in succes- 
• • 

♦ Transactions of the Geological Society — Jamieson’s Journal, 1841. 
t Jamieson’s Journal, Vol. XLIV. Page 6^. 
t Journal of Uesearches, by Charles Damier. 

§ Macaulay. — Jamieson’s Journal, 1840. The Madeira Wood is spoken of as being 
silicified : if so. it must belong to a much more ancient date than the class to be de- 
scribed. * 

ii McLaren. — Janieson’s Journal for 1850. * 
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sion,.* These beaches, which have from St. Andrew’s to Ferry point 
on Craig been covered with drift sand, re-nppear along the banks of the 
Tay — from this westward by Newburgh and Perth. Betwixt Errol and 
liivergourie Bay on the opposite shore, is a bed of cockles, about three 
feet above high-water mark, corresponding closely in character with 
that of Borrowstoun Ness.f 

The Arbroath Railway cuts and exposes the shell bed from near 
Dundee to Broughty Ferry, after which, it is concealed by the saudy 
Downs. It re-appears to the eastward of Arbroath, and again in Lunar 
Bay, and to the north and south of Montrose. Beyond this my re« 
searches along shore have not extended. 

Two beaches are described by Mr. A. Stevenson, off the Ross of Mull 
near Skerryvore,^ on the Frith of Clyde, and probably along much of 
the low part of the coast to the south. ^ 

The reasons why raised beaches are not at all continuous along our 
shores, are very obvious. Where the shore was precipitous, and the 
water deeper at the bottom of the cliff than the whole amount of 
upheaval, then, though the bottom of the sea might be raised by so 
much, and the water become to this extent shallower, there would be no 
emergence, and the aspect of the coast would then be nearly the same 
as before — the cliffs having become just so much loftier. Beaches, ori- 
ginally existing, have been swept away where the whole of the marterial 
composing them consisted of sand, shells, or gravel, or where they rested 
on rock liable to decomposition ; and the sea in these cases has once more 
approached its former cliffs or margin. Along the shores of Fife 
there are beautiful illustrations of beaches well preserved, where the 
rock was well exposed in a way advantageous for resistance, and of 
their disappearance, where it was otherwise. 


* Chambers’s Old Sea Margins. — For the sake of brevity 1 have been compelled 
to speak very generally : it is the lowest and most recent of the Sea Margins with 
which 1 am dealing. 

t Buist’s Geological Survey of Perthshire.—Highland Society’s Transactions, W38. 

X Jamieson's Journal, 1840. 

§ Chambers’s Old Sea Marigins. 
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Near Crail the rock dips under the sea, and exposes a surface 



well suited to withstand the surge, and there accordingly we have ex- 
tensive raised beaches with the old sea cliffs a considerable way inland. 
Near St. Andrew’s, again, it is the reverse of this. The rock dips away 
from the sea. 



ijud the upheaved beach has been worn away, the waves now attacking 
and abrading the old sea cliff. In this, again, ten or twenty feet up 
the cliff, we have caverns — Lady Buchan’s at St. Andrew’s, and that of 
Kinketh to the south, which doubtless opened out on the former beach, 
and were excsivated by the surges of the ancient ocean. 

I have rarely met with shell or gravel beaches off the mouths of our 
great rivers ; the deltas or mud deposits have in these cases taken 
the place of the original beach, or covered or concealed it — or the 
whole has been eaten aw^ay again up to the verge of the purely fresh 
water deposits by the advance of the ocean. The alluvium of the del- 
tas of our great rivers can only be accounted for on the hypothesis of 
upheaval. Streams, which run sluggishly, or are partially stagnant, may 
give us sandbank ; — silt, such as that of the Ganges, the Taptee, the In- 
dus, the Nile, &c., is only precipitated when the water in which it is 
suspended, is permitted for some time to remain in a state of absolute 
repose. Even were it otherwise, the deposit of silt must be restricted 
to <the limits of the inundation, and yet in fact the inundation rarely 
extends over more than a mere fraction of the true alluvial delta. The 
same is the case with our carse lands in Scotland — clearly consisting of 
river-silt, yet of silt which could only have bec6me accumulated and 
consolidated under water in a state of repose. The level of our delta, 
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and carses corresponds very closely with that of the most recent of our 
upheavals^ of which 1 have no doubt they form a part. 

I now come to the proofs of a descent having occurred anterior to 
the upheaval. It is, I think> nearly twenty years since Dr. Fleming 
described the occurrence of beds of peat, with tree-roots, obviously in 
situ,* both in the estuary of the Tay and the Bay of Lago. 

The fangs and fibres of the roots are still entire, and as fast in the 
ground as when alive: the stumps protrude some distance, through 
the peat bed. Dr. Fleming seems at this time to have supposed that 
they were confined to the bed of the river ; he does not seem to have 
been aware that the peat bed was found everywhere under the clay of 
the low carse, surmounted by from twenty to thirty feet of alluvium. 
Peat beds of a similar nature are found covered over with a deep layer 
of alluvium in the valley of the carse, and at Perth. Similar deposits 
occur at Mount’s Bay in Cornwall, in Lincolnshire, and in Orkney. 
In 1837i in a report drawn up for the Highland Society, on the Geology 
of the South Eastern portion of Perthshire, I sp^^cially adverted to the 
circumstance of the occurrence of the beds of cockle shells under tbfe 
silt, and above the peat and tree roots, which seemed to me only capa- 
ble of being explained on the hypothesis that when the trees grew in 
the position now occupied by their roots, the surface of the land must 
have been at least ten feet higher than at present, so as to have placed 
them above the tMe: — that a subsidence of at least twenty feet* must 
have occurred, and that during this period the cockle bed came into 
existence ; and, as the earth continued to descend, became buried in 
the mud which now covers it to the depth of ten feet ; — that the move- 
ment must have next changed its direction, raising the cockle bed at 
least ten feet above its original position, bringing the Carse of Gourie 
sixteen or twenty feet above the sea, and elevating the tree roots to low 
water mark. 

The phenomena around us at Bombay exactly correspond with those 
of the Carse of Gourie. The whole of our littoral formations consist 
of the concretes already referred 4o, or of loose sand and shells. From 
three to ten feet under this (the depth varies) is a bed of blue clay, 

* The books at our command in India are few in number. 1 am unable to lay 
my hands on Dr. Fleming’s papers : I quote from Dr. Anderson's account of the 
tieology of Fife, given in Swan's Review of Fife, Vol. I. page 215. 



308 On the Upheaval and Sinking of land^ [No. 4. 

exactly similar to that with which our estuaries are being silted up. 
In a great majority of cases the blue clay is filled with the roots of the 
mangrore — n shrub whicli only grows within high water mark — avoid- 
ing water of more than four or five feet deep. The fangs and fibres of 
the roots are perfectly entire — some of the thickest of them, indeed, are 
but imperfectly decayed, — most of them are converted into a substance 
like peat ; and when dried break with a conchoidal fracture and semi- 
resinous lustre something between jet and lignite. These roots and 
this arrangment is found to prevail all around the Island of Bombay, on 
many parts of the Island of Salsctte, on the shores of the Gulf of Cam- 
bay, and at Kurrachee in Scinde. This state of things is not peculiar 
to creeks, bays, or esturfries ; and can in no way be accounted for by 
the ponding back of water — it prevails all around the shores of our 
islands and estuaries into the interior as far as the gravel or concrete 
beds themselves, and is visible on those portions of our shores exposed 
to the full force of the ocean. It seems very probable tliat the Nevv 
Holland trees described by Mr. Damier, and the Madeira Wood meji- 
fioned by Dr. Macaulay, may belong to the same class as the foots 1 
have described, though 1 have not felt warranted in adducing them as 
proofs of the liyjiothesis. 

I am satisfied tiiat to this variety of objects the lignite, found near 
Cochin inlat, 8”, belongs; and that, were our shores examined, it would 
be found at intervals everywhere along tliem. In Scotland at Perth, in 
the Carse of Goiirie,* in the carses of falkirk and Sterling, under the 
present city of Glasgow, and along the banks of the Clyde, boats and 
canoes have been dug out from under ten to twenty feet of alluvium, 
and still ten or twenty feet above the level of high water. Mr. 
Chambers infers from these things, and I think most conclusively, 
that the habitation of our island took place before the last thirty or 
forty feet of its elevation was gained from the ocean. May we not go 
further than this : — froip the relations of these relics of human art to 
the peat beds and submerged forests around is it not probable that the 
depression under review was in progress within the human period ? 

'The absence of roots in situ is no proof of a depression never having 
occurred : at the present moment, for every fifty yards we have man- 
groves, we have at least 1000 where there are none ; and on abrupt, 
* Chambers’s Old Sea Margins, page 19. 
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sandy, or rocky shores, wherever indeed the locality is unfavorable for 
the collection of mud and the growth of vegetables, we can have iio 
direct proof of depression. 

If, as I have shown, we have the old sea margin of nearly uniform 
character^ aspect, and elevation, presenting itself every where, it is not 
surely too great a stretch of inference to conclude that the depression 
was, like the upheaval, not local but general, and that they everywhere 
accompanied each other. 

This theory of double movement completely solves all the mysteries 
attendant on the formation of coral reefs — the general descent permitted 
beds of coral of very great thickness to be formed, the ascent brought 
the whole again to the surface, or above it. 

This paper was prepared for the Edinburgh meeting of the British 
Association. Just after its despatch by the Mail of the 26th July, I 
found that the meeting of the Association would be long over before it 
could arrive, and so sent a copy to the Asiatic Society of Bengal. It is ne- 
cessary to state this and explain the multitude of allusions contained in 
it to the geology of the East Coast of Scotland — a locality but little 
kuown,*!!! all likelihood, to the bulk of the members of the Society. 


Abcriffines of the North East Frontier. 

To The Secretary of the Asiatic Society. 

Darjilinffy Sept. 16M, 1850, 

Sir, — I have the honour to enclose another series of Vocabularies 
obtained for me, by the Rev. N. Brown of Sibsagor, in furtherance of 
my plan of exhibiting to the Society, a sample of the lingual affinities 
of all the Aborigines of India, on an uniform plan. The present series 
comprises four dialects of the Nag^ tongue, — the Chutia, the Ahdm, 
the Khamti, the Luos, — and the Siamese. My valuable correspon- 
dent Mr. Brown has favoured me with the following remarks, on the 
present occasion. 

** The first four columns of the table complete the variations, priorly 
given, of the strangely corrupted Naga language. This tongue affords 
an extraordinary exemplification of the manner in which an unwritten 
language may be broken up even upon a small extent of territory. On 

2 s 
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the other hand, in the great Tai family we have a not less striking in- 
tance of the preservation of a language in almost its original integrity 
and purity, through many centuries, and in despite of a vast territorial 
diffusion; for, from Bankok to Sadiya, along the Meinam, Salwen, 
Irawudi, and Kyendwen rivers, up to the sources of the Irawadi, through 
14 degrees of latitude, there is but one language, notwithstanding the 
diversity of Governments under which the speakers of it live. 

“The Mithan and TabliingN^as (see table) reside on the hills east 
and north of Sibsagor. The Kharis descend upon the plains near Jdr- 
hut. They arc superior much to the other Nagas. The Jabokas and 
Banferasare the neighbours of theMfthans, with nearly similar tongues. 
The Angdmis occupy the southern end of the Naga country. The 
Chutia is the language of one of the old tribes of Assam, now nearly 
extinct. The Ahorn also is nearly extinct as a spoken tongue. The 
present Ahorns of Assam, descendants of the conquerors, still form one 
of the largest portions of its population. But their language, as well 
as their religion, has been relinquished for those of the Hindus. Their 
aticient creed had little resemblance to Buddhism or to Brahmanism. 
The Khamtis retain their tongue but have lost their creed. They have 
accepted Buddhism from the Bunnas, from whom they have likewise 
borrowed many new words. 

“In answer to your queries I can but say, at present, that 1 highly 
appreciate the importance of a standard for the In4o-Chinese tongues. 
But which language has the best claim to be censtituted such I do not 
know. I should be inclined, however, to assume the Burmese, which is 
at least half brother to the Tibetan. This would bring the Tibetan, 
the Lliopa or Bhutanese, the Burmese, the Singhpho, the Naga, &c., 
into a kind of family union. The Siamese Shy an, or, as the people 
themselves call it, the Tai, cannot be brought into the same category. 
It has little or no aftinity with the neighbouring dialects, and may re- 
present another whole ejass of languages uot yet ascertained. It is pro- 
bably allied to the Chinese and is in importance not inferior to the 
Burmese.’* $ 

I am, &c. 


B. II. Hodgson. 



Mlihan Tablung Khan Atitjanv Deoria 

Ndgd. Ndgd. Nngd. Xdgd, chutia. " AJiom, Khamti. La 08 > Siamese. 
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Conspectus of the Ornithology of India, Burma, and the Malayan pen<- 
insula, inclusive of ISindh, Jsdm, Ceylon^ and the Nicobar islands.* 
— By E. Blyth, Esq^. 

Order 11. RAPTORES. 

Tribe DIURNiE.t 

FAM. FALCONID^..t 

Subfam. FALCONIN/E. 

Genus Falco, L. (as restricted). 

A. With longer caudal feathers. § 

* Continued from p. 2.'^9, ante, 

t III addition to the obvious external characters which distinguish the diurnal 
from tlie nocturnal birds of prey, and the well known differences in the skeleton, 
the alimentary organs exhibit certain constant differences of structure. Thus the 
Diurna‘ have invariably a large craw or dilatation of the oesophagus, and two very 
minute ca*ca coli ; while the Nocturnof^yfith a wider oesophagus have no dilatation 
of it whatever, and invariably two considerably developed cscca, resembling those of 
till; Meropuloi, Cuenlufa;, Tt'oyonitla:^ and Caprimulgida. These distinctions are 
important as being absolute, presenting no gradation from one type of structure tq.. 
the other. Prof. McGdlivray first brought them adequately into notice. 

t The Eagle and Falcon family subdivides most naturally, as we conceive, into 
ten subfamilies, as follows. 

1. Fa LCON iN.fi. Comprising the genera Falca^ Hypotriorchix^ Tinnmculus^ 

leracideUf Hierax,'^ and Harpaguft (?) 

2. Pkiinina.. Aviceda. Fentis^ Cginindtx. and Roxtrhamus, 

3. Ei-anin k. (including Gampnongx), Navclerus. 

4. CiRCAKi’iN.E. Circaetus, Cachinna, Hmmtorms^ Polytioroides, Serpen~ 

tarius. 

.fj. (’iRciN.fi. Circus. 

fi. AcciriTRiN.fi. MeherasPj Jchnoscelis.'f Accigiter, Micronisus, Micrastur, 

Astnr, 

7. THRASAKTiN.fi. Pscudastuv.X ThrasaetuSf Morphnus, Spiznetus, 

8. Atti’iLiN^K. Entolma'vtus^ Aqnila^ IctinaetuSy Hteraetusy Archil/utett^ Ru- 

teOf Polio mis. 

9. llAMAETiNfi. Pandion (?), Pantoaetns^ Blagrus^ Haliaetus^ Heloiarsus, 

Haliastur, Mifvus, Tctinia, 

10. PoLYHORiNMs. Milvago, Polghomsy Craxirexy Ruieogallusy Pmbitinga, 

Ibyctery Daptrius. 

§ This at least is M. Schlegers arrangement ; but we do not think that bis 
SacrCy Lanner, with the African F, biarmicusy and the Australian F, subniger and 
F. hypoleucoSy and probably others, should rank immediately with the Jer Falcons. 

♦ Falco semi tort] aatu&y A. Smith, exemplifies, we conceive, another generic type of 

pygmy Falcons. # 

t hchnosvelisy Strickland (1844), is rejected by Mr. G, H. Gray m favor of Gerano^ 
spz&a, Kaup ( 1847 ). * 

t I’yp*'*! Falco jxLcihmotuHy Cuvier, v. F, scotopterusy Pr. Max. (PI. Col. 9). 

2 T 
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15. F. cANDicANsif)* Gmeliii {FI. Enl. 446). 

Syn. F. groenlandicuSy Brehm, Hancock. 

ShangaVy Hind. 

Hab. Northernmost regions of both continents, visiting tlic 
adjacent countries in winter. 

Remark. The Shangar of eastern works on falconry, stated to be 
** very rarely met with in India, not more than one or two in a century, 
and then generally in the Panjab,” would seem to be this species, 
which Dr. Schlegel accepts as distinct from F. gyrfalco, and regards 
as a permanent variety of it, the F. islandicus of Brehm and Hancock. 

16. F. SACEE^ Schlegel (Gould’s B. E. pi. 20; Hardw. Ill, Ind. 

Zool.) ^ 

Syn. F. lanariiis apud Temminck and Gould. 

F. cherrug^ Gray. 

Cherrag^ H. 

Hab. Himalaya, very rare ; Tahtary ; E. Europe. • 

* Remark. I think there can be little if any doubt that this Himalayan 
(or rather, it would seem, chiefly Tahtarian,) species is tlie Sacre«f alcon, 
as determined by Dr. Schlegel. f 

17. F. LANARius(?), Schlegel, nec Lin., nec Temminck (Ilardw. 111. 
Ind, Zool., adult; Jerdon’s III. Ind. Orn. pi. 44, young). 

Syn. F. alnetinus, {?), Bechstein. , 

F.^juggur, Gray. 

F. luggur, Jerdon. 

Juggur Falcon, and probably also Justin Falcon, Latham. 
Jhaggar, male, Laggnr, female. Hind ; LaggMu, 
Telegu (Jerdon). J 

Hab. India generally, common ; and, if the true Lanner Falcon 
as determined by Dr. Schlegel, also S. E. Europe, and probably there- 
fore the intervening countries. 

* The Italic capitals indicate that the author has examined no Indian example 
of the species so distinguished. , 

Bufibn’s figure of le Sacro (Hist, des Oineaua:^ pi. 14,) might pass for that of 
a young Laggar, only that the latter bus no spots on the outer webs of its tail- 
feathers, and there is a distinct though small moustache. It probably represents a 
young Cherrag. N. B. The legs of a young Laggar a»\j leaden-blue, those of the 
adult yellow. , • 

* X The name Lanne% n&ay possibly be a corruption of Laggar. 
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• 

Remark, This species is very closely affined to the African F. 
BiARMicus, Tern., to which Mr. Strickland (in epistold) refers as 
synonymes F. peregrinoides, Tem., F, chupieroidea^ Smithy F, Feldeggi 
H F. lanariuSf Schlegel, F. rubeus, Thienemann, and F, cervicalis, 
Kaup. “The only difference I can find,’* he adds, “between F, 
juggur and F, biarmicus, is that the former has the tibial plumes 
uniform dark brown at all ages, while F, biarmicus has them cream- 
coloured or white, like the rest of the under-parts, with a small brown 
spot on the centre of each feather.” The name F, biarmicus occurs 
in Mr. Vigne’s list of birds procured in Kashmir and Little Tibet, 
P. Z. S, 1841, p. G; and the name F. peregrinoides 'm Mr. G. R. 
Gray's Catalogue of the birds presented by Mr. Hodgson to this British 
Museum : but the specimen referred to in the latter instance is not 
indicated by that name in the same gentleman’s second and improved 
catalogue of the whole collectibn of Raptores in the British Museum. 
Dr. Schlegel remarks that his F, lanarius is closely affined to F, biar~ 
micust “ mais elle s'en distingue constamment par les teiutes. 11 parait 
aiissi ^ue la premiere remige cst, proportions gardees, un peu plus* 
longue 3ans le Lanier que dans I’espece du Cap.” 

B, With shorter caudal feathers. 

IS. F. PEREGRINUS, L. {Pi, Bill. 421, 430, 469, 470). 

Syn. F, barbarus, L. 

F. gyrfalco^ L , Faun Suec., p. 23, No. 64. 1 apud Schle- 

F. lanarius, Pennant, Brit. ZooL I, 221. • / gel. 

F. communis, Brisson. 

F. hornoiicus ct F. ater, Gmelin. 

F, lunulatuSy Daudin. 

F. cortiicutny Brehm. 

F. calidus, Latham (India). 

F. puniceus. Lev. (S. Africa), apud G. R. Gray. 

F, anatum, Bonap. (N. America). 

Bauri, female, Bauri Batcha,^mi^c, II.; Raja JVali, 
Malay (perhj^s the next species) ; Sikap Lang, 
Sumatra (ditto) ; Laki Angin of the Passummahs 
(Ditto, Raffles). 

II AB. Warm, tejBperate, and moderately cold climates of both 
hemispheres ; though a plurality of affined races certainly exist : those 

• 0.2x2 ■ 
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of S. Africa are constantly smaller. Common in India, many adults 
remaining in Lower Bengal during tlie cold season, and especially fre^ 
cjuentiug the vicinity of lakes and marshes, to prey on the water-fowl 
which resort to them ; hence they are tolerably numerous in the 
Bengal Sundarhans. 

Remark. ** India, Europe, and N. America on the one hand, and 
Cape Horn, the Cape of Good Hope, and Australia on the other,” 
writes Mr. Gould, ” are all inhabited by Falcons so nearly allied to 
each other as to favor the opinion that they are merely varieties of each 
other ; but I agree,” he adds, “ with the Prince of Canino and Pro- 
fessor Kaup in considering them to be distinct, and re])resentatives of 
each other, in the respective countries they inhabit.” Introduction to 
the Birds of Australia. 

We consider the Australian species — F. mklanogenys, Kaup, (v. 
macropus^ Swainson,) to be decidedly distinct from F. peregrinus ; but 
strongly suspect that Mr. Gould here refers to the Shdhin as the 
Peregrine Falcon of India. The latter is undoubtedly distinct from F. 
* peregrinus ; but whether so from F. melanogemjs is doubtful. Dr. 
Schlegel would appear to consider these to be the same. OV his F. 
communis (peregrinus) ^ he writes — “ II parait quo cette cspcce cst 
repartie dans presque toutes les parties du globe, mais qn’elle forme, 
sulvant les contrees qu’clle habite, des races plus ou nioins disparates. 
Les' Faucons Communs, par example, que produit I’Afiique mcridionale, 
qnoique tout-a-fait scmbables au notre par leur organization ct lours 
teintes, sont constamment d’une taille moins forte, la feinolle du Faucon 
Commun du Cap ne surpassant pas en grosseur le miilc de notre 
Faucon d’Europc. Quant au Faucon Commun de I’Ameriqiae du Nord 
(voir Wilson, pi. 76, et Audubon, pi. IG), Ch. Bonaparte (List, p. 4,) 
le separe du notre sous le nom de Falco anatmuy toutefois sans inotiver 
son opinion. II parait eu effet que ce Faucou d’Amerique s’eloigne 
du notre par de legcres differences dans la distribution des teintes, en 
ce que ces teintes sont dans le premier, sur les parties superieures, 
d’un brun fonc^, sur le dessous d’uu brun ferrugineux {tale, et que le 
nbir de la tache en moustache s’etend ordinairement sur toute la region 
des oreilles. Mais il existe egalement dans TAmerique du Nord des 
Faucons que reserablent parfaitement au notre par leurs teintes ; j’ai 
vu un pared individu dons les galeries du Musde de Berlin. Les 
Faucons Communs qui viennent du grand Archipel des Indes” (F. 
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peregrinator ?) “et de la Nouvelle Hollande paraissent se rapporter a 
ceux de I’Amerique du Nord, et n’en diiferer que.par la teinte noi- 
ratre, souvent uniforme des parties supcrieures; cette varidt^ a 
dccrite et figur(Se par Gould sous Ic nom de Falco melanogenys, dans 
son ouvrage sur les oiscaux de TAustralie. Nous en possedons 
six individus dont deux femelles seulement oiFrent une distribution 
somblable u celle que nous venous d’indiquer ; les quatre autres, tant 
mrdes que femelles, resseinbleut parfaiteinent au Faucon Commiin 
d’ Europe. II me semble, d’aprcs ce que je viens de dire qu’en ^ri- 
gcant au rang d’es})^ces les varietcs dont nous venons de parler, il 
convicnt egalement de separer de notre Faucon la variete a joues noires, 
qui se trouve en Europe/* 

So far as we are aware* the Indian Jfanri differs in no respect what- 
ever from the Peregrine Falcon of Europe, and has never (so far as we 
have seen) the wholly black cheeks : but the Shdhin has the latter 
generally and tending so always, and in other respects approximates F. 
melanogenya of Australia ; we suspect, however, that it never attains the 
size oljj some females of that bird (and also of F. peregrmus)^ and thaf 
the colour of its abdominal region is much deeper, while the markings 
of the entire under-parts of the Australian species (so far as we have 
seen, and as represented in Gould’s figures,) are more strongly brought 
out and much broader than in either F. peregrinus or F. peregrinator. 
Moreover as the two latter unquestionably distinct (however closely 
affined) species inhabit India, so there may be a plurality of equally 
affined species in other countries, very probably affording the solution 
of the difficulties suggested by Dr. Schlegel.* 

19. F. PEREGRINATOR, Sundcvall (Jerdon’s/W. lad. Orn.pl. 12, 28). 

Syn. F. shaheen^ Jerdon. 

F. suUaneus, Hodgson. 

F. ruber indicus, Aldrovandi. 

F. melaiiogenys (?)y Kaup. • 

F. macropus (?), Swaiuson. / 

* The ordinary haunts of F. peregrinus and F. peregrinator differ. Thus, ^r. 
Jerdon (a most experienced observer) remarks — “ Whilst the Bhyree {F, peregrin 
nm) prefers the sea-coast and the neighbourhood of lakes, rivers, and wet culti- 
vation, and the Shuheen peregrinator') delights in hilly and wooded regions, the 
Jyggur, on the contrary, frequents open dry plains, and the vicinity of cultiva- 
tion.” III. Ind. Orn» , 
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Shdhin (‘Royal’), female; Ko'eld (‘charcoal^), male; 
II. ; Jawolum, Telegu ; WAllur, Tamul (Jerdon). 

IIab. India generally ; chiefly the hilly parts : much more rare 
in Lower Bengal than F, peregrinm ; Afghanistan ; Malay countries ? 
Australia ? 

Remark, We have doubtfully cited the names applied to the Aus- 
tralian type, which we are far from satisfied is distinct ; although our 
impression nevertheless is that the latter differs constantly from the 
Indian 8h&hin as already indicated. 

C, Of feebler conformation. 

20. F. CHiCQUERA, Shaw (Lev. Ois, tTAfr.y t. 30, Gould’s ‘ Century,* 
pi. 2.) 

Syn. F, ruficoHis et F. macrodactylusy Swainson. 

F. cirrhatuSy var., and Fasciated Falcotiy Latham. 

Tarmatfiy {Turumtee^ Jerdon ; Toomtray Burnes,) 
female ; Chet why or Che toy a, male ; II. ' 

• Hab. Asia and Africa; common in India. 

« 

Remark, This species is ranged in llypotriorchis by Mf. G. R. 
Gray. We much prefer to retain it in restricted Falco, 

Genus IIypotriorchis, Boie. 

21. ^II. SKVERXJS {PL Col, 128). 

Syn. Falco severusy Hors field. 

F, Aldrovandiy Rein ward t. 

F. guttatus, G. R. Gray. 

F. rufipedoideSy Hodgson. 

Jhuter (quaere Jat/iy ‘ there goes’ or rnshes)y II. ; 
Allap At lap Gingengy Jav. (Horsfield). 

Hab. Himalaya, Java, Philippines : visiting the plains of Lower 
Bengal in the cold season, where somewhat rare. 

22. F. suBBUTEo (Gould’s B. E. pi. 22.) 

Syn. Falco snbbuteOy L. 

• F. barlettay Daudin. 

F. pinetariusy Shaw. 

F. hirundinumy Brehm. 

Karjannay H. (Hodgson) ; Svrkhpnshtak (‘ rufous- 
vent’) of Kabul (Burnes). 



1850.] Conspectus of the Ornithology of India. 32.3 

11a B. Europe^ Asia, and Africa : visits Lower Bengal in the cold 
season, where far from common. We have seen it from China. 

Remark. This and the preceding species are chiedy seen about and 
after sunset, and doubtless also therefore about sunrise. A crepuscular 
tendency which has already been noticed of the Hobby by Capt. Drum- 
mond.* 

Genus Tinnunculus, Vieillot. 

23. T- ALAUDARixjs (Gould’s B. E. pi. 20). 

Syn. Falco alaudariusy Brisson. 

F. timiunculus, L. 

F, fasciatuSy Betzius. 

F. 4r?//iwe?/«,«Bcch stein. 

F, rufescensy Swainson. 

F. interstinctuSy McClelland. 

Cerchneis mummy C. meduiy et C. finnuncuhiy Brehm* 

• Germatiiiy Gerimatidy Khanwi..*id,f Kurroutia, Ka~ 

rontia, and Narzi-narzdnak (‘ tete a tote ?'), H. ; » 
Nardunaky Sindh (Burnes) ; Gya-tMuy Arakau 
(Phayre) ; Allap Allap Sapi, Jav. (Horsfield) ; 
Raja Alia (often used as generic for all Hawks), 
Ceylon (Layard). 

Hah. Europe, Asia, and N. Africa: very common in Ldwer 
Bengal, where frequently seen in parties of 20 or 30 individuals, beat- 
ing over the cultivated lands. 

Re^nark. We have seen no Indian Kestrels, that were distinguishable 
in any way from European specimens in corresponding plumage ; but 
a presumed female from Ye (Tenasserim) is remarkable for the very 
great breadth of the black markings of its plumage, and may perhaps 
therefore and probably appertain to a distinct race. 

24. T. CENCHRis (Gould’s B. E. pi. 27.) ^ 

Syn. Falco cenchrisy Naumann. 

F. tinnunculoides et f’. xanthonyxy Natterer. 

« 

* Vide Ann, Mag, N, 11. 1843, p. 423. 

t These names, applied by Buchanan Hamilton to the common Kestrel, properly 
belong (we suspect) rathcr^to No. 20, and are obviously the same as Tarmatti there 
citpd. The term Gerumatia, however, evidently derives from Gernmati, orange or 
ochreous-yellow earth, and is therefore applicable to eithej. ^ 
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F. tinnunculariuSy Vieillot. 

F. Naumanniiy Fischer. 

F. gracU'iSy Lesson. 

IIab. The warmer parts of Europe and Asia; also N. Africa. 
In India, found chiefly on the sub-Himalayas, Nilgiris, and other high 
land; though far from uncommon in Lower Bengal (perhaps in the 
rainy season only).* 

25. T. VESPERTINXTS {PL EnL 431 ; Gould’s B. E. pi. 27.) 

Syn. Falco vespertinnsy L. 

F, rufpeSy Beseke. 

F. suhfjuteoy var., Latham. 

Hab. Europe, Asia, and N. Africa. In India, as the preceding 
species, to which it is closely affined in all but colour. Both app(‘ar to 
be wholly insectivorous. 

Genus IIierax, Vigors. 

2(). II. MELANOLEUCOS, Blyth, J. A. S, XII, 179 (his). 

Hab. A.sam. , 

Remark. We have seen only one specimen of this strongly 'marked 
species, which Mr. McClelland received alive from the province named. 
27- H. EUTOLMOS, Hodgson. 

. Syn. //. hengalensis apud Blyth, J. A. S, XII, 17!^ (his). 

Bengal FalcoUy var. A, Latham. 

Ihmng-oo-nhouky xlrakan. 

Hab. Nepal, Sylliet, Arakan, Tenasserim provinces. 

Remark. Edwards’s figure of “ the little black and orange Indian 
Hawk,” pi. 108, upon which are founded FaJeo crsnAesrenSy L., and 
F. hengalensis, Brisson, has never been verified by the discovery of a 
specimen, nor is a Hi'vrax known to occur in Bengal ; but we never- 
theless are of opinion that a peculiar and distinct species is represented 
by the figure referred tc, which may yet be recovered, and the more 
probably as several species of this genus are now known, and we are 
acquainted with but a single specimen of H. melanoleucos. 

* This and the next species we have never observed wild, but certain shikdrin take 
many alive with bird-lime, and we have had several newly caught specimens (procur- 
ed in the immediate vicinity of Calcutta) brought in the ourse of a few days. They 
very soon become tame in captivity. The habits uf both arc doubtless as described 
ir Ann. Mag. N. H. pp. 413, 424. 
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28. H. FRINGILLARIUS (Diet. Class. ctHist. Nat., pi. 21 ; PL Col. 
97). 

Syn. Falco fringillarius, Drapiez. 

Uicrax malayensis, Strickland. 

Malayan F. cceruleseens, auctorum. 

See-ap BeJang, Penang ; Allap, or Allap Allap, Java 
(Horsfield). 

II A B. Tenasserim provinces, Malayan peninsula, and western 
Indonesia generally ; replaced by other species in the more eastern 
islands. 

Subfam. PERNlNiE. 

Genus Baza, Hodgson., 

29. B. LOPHOTES {PL CoL 10). 

Syn. Fa! CO lojihotes, Temminck. 

F. et Lejndogenys Latkami, Gray, 

• Baca syama, Hodgson. 

Lopkotes indiciis, Lesson. 

* * Sydfna (‘ black’), Nepal (Hodgson). 

II AB. India generally ; rarer to the south ; Ceylon. Not un- 
common in tVie rainy season in Lower Bengal. 

30. B. Reinwardtii (Muller, Ares, t. 5.) 

Syn. Falco (Lophotes) Reinwardlii, Muller. 

Lophastur Jei'doni, Blyth. 

Aviceda sumatrensis, Lafresnaye, Rev, ZooL par la Soc, 
Cuv. 1848, p. 210. 

Hab. Malayan peninsula, rare ; Sumatra ; Borneo ; Celebes. 
Genus Peunts, Cuvier. 

31. P. CRIST ATA, Cuvier (PL CoL 44 ; Muller, pi. 7). 

Syn. Falco ptilorhynchus, Temminck. 

Buteo cristatus, Vieillot. * 

P. Elliotti, Jameson. 

P. maculosa, P. torqnata, P. rujicollis, et P. atrogularis. 
Lesson. 

P. apivora of India, auctorum. 

Mddltuva (from madhu, ‘honey’), Nepal (Hodgson) ; 
Shahatela (from shahad, ‘honey’), H. (Jerdou). 

2 V 
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Hab. India generally; Malay countries: not rare in Lower 
Bengal. 

Remark. This averages a rather larger size than the European 
Pern, with the beak proportionally somewhat larger ; but in other 
respects there is a great similitude in all the many varieties of plumage, 
except that the Indian bird has an occipital crest more or less deve- 
loped, sometimes to a length of above 2} in., though in many this is 
short or even scarcely traceable. 

Siibfam. ELANINiE. 

tienus Elan us, Savigny. 

32. E. MELANOPTERUS (Lcv., Ois. Afr,y^. 36; Gould’s B. E., pi. 

31.) 

Syn. Falco melanopteruSy Daudin. 

F. Sonninensis et F, vociferus, Latham. 

F, clamosusy Shaw. , 

E, ccesiusy Savigny. 

Petite Buse Criarde, Sonnerat. ^ • 

Kotta FalcoUy and (the young) Indian Falcon^ Latham. 

Kdpdshi (‘ cottony’), H.; Anykal Angkal^ Java (Hors- 
field). 

• Hab. S. Asia and its archipelago ; S. Europe (rare) ; and all 
Africa : comnv)n in Lower Bengal, and generally over India. 

Remark. Of this genus, one strongly marked species exists in New 
Holland, in the figured in Gould’s * Birds of Australia.’ 

Another of great beauty and even more strikingly distinct, in S. Ame- 
rica, the E. Swainsonii (v. Gawjisonyx Swainsonii, Vigors, ct E, tor» 
quatmy Lesson). The other Elani of Asia, Africa, and America, are 
scarcely, even if at all, distinguishable. The diagnosis of the Prince 
of Canino separating the ordinary Elan of the New World from that 
of the Old (at least of Java), we have not found to hold good, and the 
same is remarked by Prof. Schlegel ; but he distinguishes the African 
on the one hand, from the Asiatic and ordinary Australian on the 
other, referring that sometimes observed in the south of Europe to 
the former. This naturalist remarks, that " les traits distinctifs des 
diverses esp^ces de ce genre n’ont 6t6 indiqil^s jusqu*^ present que 
d'une manicre assez superficielle. TJElanion hlac^ qui visite acci- 
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• 

dentalement TEurope, quoique sa veritable patrie soit TAfrique, se 
distingue constamment de VElanion axillairey par sa queue beaucoup 
plus courte^ et par la teinte blanche de la partie interne des ailles ; du 
reste ces deux especes se ressemblent assez, par rapport au sjsteme de 
coloration. 

“L’ Elams axillaris, Gould, B, Austr,'^ Vol. I. pi. 23 , — '^Falco 

axillaris, Lath., — C^cus axillaris, Vieillot, EncycL Method, 111, 

p. 1212 , — El anus not at us, Govii, P, Z, S, 1837, p. 99, 141, quihabite 

1’ Archipel des Indes et la Nouvelle Ilollande, s’eloigne du pr^c^dent 

par sa queue plus longue aitisi que par les grandes couvertures internes 

des ailles qui sont le jdus soitvent* d’une teinte noire. Je ne vois pas 

en quoi se distingue de cette espece des Indes, celle qui habite TAme- 

rique, et qui a 6t6 indiquee sous les noms suivans : Falco dispar. Tern., 

p. c, 319 (jeune de Tannee), Ch. Bonap., — Contin, of Wilson, pi. XI, 

% 

f. 1 ; Audubon, pi. 352 ; Elanus leucurus, Bonap., list, p. 4.** 

The Indian Elan has never the black patch on the under surface of 
the i/ring represented in Gould’s figure of the Australian species, nor 
is it without a distinct trace of this black, in general just indicat- 
ing the periphery of the marking in the Australian bird. A specimen 
in immature plumage from the Cape exactly resembles the Indian bird 
of the same age, in proportions as well as colouring. 

• Subfam. CIRCAETIN.E. 

Genus Circaetus, Vieillot. 

33, C. GALLicus {PI, Enl, 413; Gould’s B. E, pi, 13.) 

Syn, Falco gallicus, Gmelin. 

F. brachydactylus, Temminck, 

F, leucopsis, Bechstein. 

F. longipes, Wilson. 

Acdpiter hypoleucos, Pallas. 

Aquila leucamphomma, Borkh. * 

A, pygargus, Brisson. 

C, leucopsis et C, auguium, Brehm. • 

Sdmp-mdrilo (‘Snake-killer’), Beng. ; Samp~mar 
(ditto), H. ; Mulpatu, Can. (Jerdon). 


* The Italics are ours. E, B, 


2 u 2 
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Hab. Europe, Asia, and Africa. Common on the plains of 
India, preferring an open country and preying chiefly on snakes. 

Genus HiEMATORNis, Vigors. 

34. H. CHEELA (Gould’s * Century,’ pi. 1.) 

Syn. Falco cheela^ Latham. 

11. undulatusy Vigors. 

Circa'efiis nipalensisy Hodgson. 

II. et Buteo hacha, apud Franklin et Sykes. 

F. alhidusy Cuv., ct Buteo melanotis, Jerdon (the young). 
F. hacliay Daudin (African race). 

F. liidoy Horsfield (Malayan race). 

Tildi-bdj (‘ spotted Hawk'), B. ; Sahchur (‘ full- 
crested’), ditto, young ; Goomcan Mooryala, Mahr. 
(Jerdon) ; Boung-tswony Arakan (Phayre) ; BidOy 
Jav. (Horsfield^. 

Hab. India generally : very common in Lower Bengal ; prefer- 
ring a jungly count ly, interspersed with tanks and shallow lakes, where 
it preys much on frogs, which it clutches in the mud. Hence its feet 
are generally clotted with mud. 

IlemarJc. Specimens of this bird from the Malay countries, and 
also two that we have seen from Ceylon, are rather smaller than those 
of India and Burma ; but we can perceive no other difference. We 
believe LevailTant is the only author who indicates it from Africa. 
The Philippine race {II. spilojpterusy Vigors), is described to be more 
speckled. 

Subfam. ClRCINiE. 

Genus Circus, LacepMe. 

35. C. ^RUGiNosus (Gould’s B, E. pi, 32). 

Syn. Falco eeruginosusy L. 

F. rvfusy Gmelin. 

F. arundinaceusy Bechstein. 

Accipiter circus, Pallas. 

Circus palustrisy Brisson. 

C. variegatuSy Sykes. 

Cm rufuSy var. indicuSy'~'~^i C. Sykesi, Lessou. 
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Konta Falcon^ Mushooroo Falcon^ and Ruf one •eared 
Falcon^ Latham. 

Chod or Mat Chit {* Meadow kite), Beng. (generic) : 
Kuiavy and Kulelmr (' capped’), Hind. : ^vfed Sira 
white-headed’), and Tiki Bauri (Hawk with the 
tika frontal mark), ibid. (B. Ham.) 

Hab. Europe, Asia, and Africa : common in India. 

Remark. The adult males of this bird in India have yellow iridcs, 
and the wings and tail ash-grey. This phase we have never seen in 
Europe ; though represented (from an Indian specimen however) in 
Gould’s ‘ Birds of Europe.’ 

36. Circus cyaneui? (Gould’s B. E. pi. 33.) 

Syn. F. cyaneus^ F. pygargus, et F. hudsonius, L. 

F, bokemicuSf F. albicajis, F. grisens, F. montanus, F. uli- 
ginosnsy F. albidus, F. variegatus, et F. Buffoniiy Ginelin. 

F. cinereusy et F. ruhiginosuSy It. Poseg, p. 29. 

F. earopygiatusy Bose, Daudin. 

F. strigiceps et Circus gallinariuSy Daudin. 

Pygargus dispar, Koch. 

TapuSy or Mush-khor (‘ Rat-eater’), of Kabul (Bur- 
nes). 

Hab. Europe, N. Africa, N. and Middle Asia ; sub-Himalayan 
territories. 

Remark. The American race, C. uUginosus, (Gmelin), according to 
Dr. Schlegcl, se distingue, dans tous les ages, du Busard St. Martin” 
(C. cyaneus) “d* Europe, par des tarses plus cleves. Le vieux mfile 
a ordinairement toutes les parties inferieures, a partir de la poitrine, 
ornees des taches nombreuses, soit orbiculaires, soit transversales, d’un 
brun ferrugiueux.” Sir W. Jardine, however, could not distinguish 
some Bermuda specimens from C. cyaneus of Europe. Vide Contrih^ 
Orn. Neither does Mr. G. R. Gray regard the N. American Harrier 
as distinct from C. cyaneus in h^s last British Museum Catalogue of 
Raptores (1848). 

37. C. SwAiNSONii, A. Smith. (Gould’s B. E, pi. 34). 

Syn. C. pallidk^y Sykes. 

• C. dalmaticusy Ruppoll. 
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C. albescens, Lesson. 

Falco eequipar, Cuvier, M,So 
Falco cijaneus, var. A., Lesson. 

F, herhcecola (?), TickelL 

BasUMal (‘ Hand-soiler*), H. ; Tia (from the voice), 
Derajat (Burnes); Vandoum (Buch. Ham.) 

Hab. S. E. Europe, Asia, and Africa: common in India. 
"Remark. This species is regarded by Dr. Schlegel as merely a local 
variety of the next , but the two are about equally common in most 
parts of India in the same localities, and a practised eye distinguishes 
them readily in any state of plumage. In Lower Bengal, we have 
found C. cinerascens to be the more abundanf. 

38. C. CINERASCENS (Gould’s B. E. pi. 35). 

Syn. Falco cinerascens et cineraceus, Montagu. 

C. Montagui, Vieillot. 

Hab. Europe, Asia, and Africa; all India; Ceylon. Commoif. 

39. C. MELANOLEiTCOS (Pennant’s Indian Zoology, pi. 2.) < 

Syn. Falco melanoleucos. Pennant. 

Pahatdi, M. \ Ahlak Petaha (‘ Pied Harrier’), Petaha, 
&c, (probably from the voice), Hind, ; Thin-kya, Arakan 
(Phayre). 

Hab. India generally, Ceylon, Arakan, Tenasserim provinces. 
Remark. The sexes of this bird are alike, and we have never seen 
the young, or examples in any state of plumage but the fully adult ; 
although this species is common in liower Bengal. 

Subfam. ACCIPITRlNiE. 

Genus Accifitek, Ray. 

40. A. NisTJS, Pallas (P/. Enl. 467, 412 ; Gould’s B. E. pi. 18). 

Syn. Falco nisus, L. 

• F. lacteus, Gmelin. 

F. nisosimilis, Tickell, J. A. S. II, 571. 

A. fringillarius, Ray. 

A. Dussumieri apud Jerdon, MadrsJourn. X, 84. 

Nisus communis, Cuvier. 
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elegana, N.fringillarum, et N* peregrinuay Brehm. 
Baaaan Falcoriy Latham, 

BiUhaf^ female ; Btiahin, male ; H. 

Hab. Europe, Asia, and N. Africa : in India numerous in the 
hilly parts, rare and accidental on the alluvium of Lower Bengal. 
N. B, We have not seen this species from the eastern side of the Bay 
of Bengal. It is, however, an inhabitant of Japan. 

Remark, The common Sparrow-hawk of N. America, Acc.fuacuat 
(Gm.), V. F, velox et pennmjUanicuay Wilson, according to Dr. Schlegel, 
appears to differ only from that of Europe in being rather less robust, 
and in the markings on the under-parts of the young assuming the 
form of tears ; and the corresponding species of S. Africa (extending 
to the N. E. of that continent), Ace, rujiventria^ A. Smith, v. F. exilis. 
Tern., p, c, 496, et F, persjncillaris, Ruppell, according to the same 
naturalist, seems to differ only from that of Europe in the lower parts 
of the adult being of a reddish-ferruginous, with the markings a little 
deeper-coloured and somewhat indistinct. ^ 

41. AP.^nisoides, Blyth, J, A, S, XVI. 727. 

Syn. ? Sumatran Acc, fringillarius of the Appendix to Lady 
Rafdes’s Memoir of Sir Stamford Raffles, p. 549. 

Shikap Ballam (.^), Sum. (Raffles). 

Hab. Malayan peninsula ; Sumatra? • 

Remark, Mr. R. Gray is mistaken in referring* this as a syno- 
nyme of Acc. virgatus^ if the latter be truly the Indian Bdzra, as 
he arranges it. We rather suspect that the present species is the true 
virgatus of the Malay countries. 

42. A. VIRGATUS? (Tern. PL Col. 109, male; Jerdon’s III, Ind, ZooL 
pi. 4, 29). 

Syn. Falco virgatus, Temminck, apud G. R. Gray. 

A. heara, Jerdoii; and the female, 

A, fringillarius apud Jerdon, CataL 
A. Busaumieri apud gykes. 

Nisus (nec Sparvius) minutus (?) Lesson. f 

* The name Botha is however masculine, 

t Referred by Dr. Puckieran to ** Nitus so/oenffs” in the Rev. Zool, par la Soc, 
1850, p. 210; a species assigned by him to Sumatra on the authority of 
Duvaucel, and to the Coromandel Coast and Ceylon on tkat^of Leschenault, which 
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F, minutus (/), L. 

F, Brissonianus (/), Shaw. 

Bdzra (diminutive of B&Zy ‘ Goshawk’), and the male, 
Dharti (a ‘handful,’ or held in the hand), II.; 
Vaishtapa Dt/apa, Telugu (Jerdon) ; Ur chilli^ 
Tamul^ Halapyk caste (Jerdon). 

IIab. India generally, but chiefly the hilly parts ; also the 
Malay countries : rare and accidental in Lower Bengal. 

Genus Micronisxjs, G. R. Gray. 

43 , M. BADins (Tem. PL CoL 308 , 336 ). 

Syn. Falco hadius, Gmelin. 

F. Brownii, Shaw. 

F, Bussumieriy Tem. (nec apud Sykes’s or Jerdon’ s Cata- 
logues). 

Accipitet dukhunensiSy Sykes. 

Nisus malayensisy Meyer. 

Calcutta Sparrow-hawk and Chippuck Falcon ^ Latham. 
Shikra (from Shikarkardan, to pursue game), lemale ; 
Chippak (or Chipkdy Jerdon, from the voice), male, 
11. ; Thin-kyety Arakan (Phayre). 

Had. India generally, Burmese and Malay countries ; being very 
numerous throughout India and in Ceylon : not uncommon in Afghan- 
istan. 

Genus Astur, Bechstein. 

44. A. PALUMBARiTTS {PL FtiL 418 , 423 , 461 ; Gould’s B. E. pi. 17 ). 

Syn, Falco palumharim et F, gentiluy L. 

F. gallinariusy Gmelin. 

F. albescens, Boddaert. 

Accipiter astur, Pallas. 

Astur g allinarum, Brehm. 

Bdz or Btiz-KhAni, female ; Jdrrd, male ; II. {N. B. 
The Karangosk is probably a variety.) 

II AB. Europe and Asia, rare in N. Africa : in India confined, or 
nearly so, to the Sub-Himalayas. 

leads U 6 to suspect that our No. 42 is intended. As M 9 , G. R. Gray classes F. 
DoloenBiSt llorsf. (v. F. cuculoides, Tem.), in Micronisua, it cannot well be our 
No. 41, as formerly susp^'cted. 



1850.] 


333 


Conspectus of the Ornithology of India. 

Remark. The N. American Goshawk, A. atricapillus^ (Wilson), v. 
F. regalis. Tern. {PI. Col, 495), is regarded by Audubon and lately by 
Mr, G. R. Gray as identical with the European ; but M. M. Temminck 
and Schlegel consider them distinct, and Sir W. Jardine thus points out 
the dilFerences observed by him. “The greatest difference,” he writes, 
“ between the two birds is in the marking of the breast and under- 
parts, and is so distinct as to be at once perceived. In the American 
species, the under-parts are of a uniform pale greyish-white, having 
the tip and centre of each feather black, forming a dark streak. This 
extends to those in the centre of the belly, after which it is hardly 
visible ; every feather in addition is clouded with irregular bars pf grey. 
In the European bird, th^ markings are in the shape of two decided 
transverse bars on each feather, with the shaft dark, but not exceeding 
its own breadth, — each, as a whole, having a very different appearance. 
The upper parts of the American bird are also of a blue shade, and the 
markings of the head and auriculars are more decided. Wilson’s figure 
is a most correct representation.” Dr. Schlegel remarks, that a third 
closely gffined species inhabits Japan. 

45. A. TRIVTRGATUS {PI, CoL 303). 

Syn. Falco trivirgatus, Reinwardt. 

Astur indicus, Uodgson. 

A, palumbarius apud Jerdon, CafaL 

A, cri^atusy G. R. Gray. 

S'pisaetus rujitinctusy McClelland, P. Z. S, 1839, p. 153. 
Gar (‘ fort’ or ‘ mountain’) Bazrd, Mtinik esteemed’) 
Bdsru^ Koteswar (‘fort-chieftain’), H. ; Churidli (fre- 
quenting peaks) Nepal.* 

Hab. India, Burma, and Malay countries ; being confined to the 
hilly parts. 

Subfain. THRASAE'TlNiE. 

Genus Spizaetus, Vieillot. 

46. Sp. NIPALENSIS. • 

Syn. Nisaetus nipalensisy crested variety, Hodgson, J. A. S. 
V, 229. 

N. pulchei% ibid., J, A, S, XII, 305. 

* There is a great similitude of plumage in the species numbered 42 and 45. 

2 X 
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Falco orientatis (7)^ et F, lanceolatus (?), Temminck and 
Schlegel. 

Hab. Himalaya, and mountain ranges north of Sylhet: also 
mountains of Ceylon, and probably therefore those of S. India. 

47. Sp. cirratus? (Horsf. Zoot. Res. in Java, pi. ). 

Syn. Falco cirratus (?), Gmelin. 

F. cristatellus, Temminck. 

F. Lathami, Tickell. 

Nisaetus pallidus, Hodgson, young. 

Falco ImnaHvs, Horsiicld. 

F, caligatus, Raihcs. 

F. niveus, Temminck. 

Limnactus Horsfieldi, Vigors. 

Nisaetus nipnlensis, crestless var., Hodgson, J. A. 

S. V, 229. 

Lake Falcon, Bauj Eagle, and probably Jerunod 
Eagle, Latham. J 

Shnk-M:: or bdj (‘ Regal Goshawk’), and Sadal, Hind. ; 

Lang Tanjhikar, Sum. (Raffles) ; Want Ratra, Jav. 

(H(»rsfi(dd). 

Hab. In two varieties, India generally, Burma, and Indonesia. 

Remark, The very common race of Lower Bengal (distinguislied 
above as a variety), occurring also in the Melay countries, and in the 
sub-Himalayan region, or at least its S. E. portions, has very rarely a 
developed occipital crest, but in general a mere indication of one, 
though in one specimen we have seen it 3 inches long. This race also be- 
comes wholly of a sooty-black with age,* save on the base of the remiges 
underneath, and the tail underneath except towards its tip. The other 
race, diffused from the sub-Himalayas Jill over Hindustan, S. India, 
and Ceylon, has constantly (so far as we have seen) a well developed 
occipital crest, sometinaes attaining to oj in. long, and does not appear 
ever to assume the wholly black plumage, the young also differing in 
colour from the young of the precefding variety. Nevertheless, after 
extensive comparison of specimens, we cannot venture to recognise 

* Analogous to Archibuteo lagopus and A. sancti Johannis, tliough rarely so in 
the former of these two species ^if different, as M. SLchlegel contends) ; also to 
Astur melanoleucos of S. Africa. « 
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these races as specifically distinct. We are unaware that this bird 
ever exhibits a lengthened crest in the Malay countries. 

48. Sl». ALIIONIGER. 

Syn. Nisaetus alboniger, Blyth, J. A, S. XIV, 1/3. 

Hab. Malayan peninsula (Penang, Malacca). 

Remark, Mr. G. U. Gray places this as a variety of the preceding 
species, to which we cannot give our assent ; unless indeed it be consi- 
dered as a third and very strongly marked Malayan variety, found 
together with the Bengal variety, and representing the crested race of 
peninsular India. It is more probably a distinct species, though un- 
doubtedly very closely affined to the preceding one. 

19. Si». Kieneki. • 

Syn. Astnr Kmneriy de Sparre. 

SpizaHiis alhoguiarisy Tickell, Blyth, J. A. S, XI, 456. 
IIab. Himalaya; C. India. 

• Subfam. AQUlLINdC. 

Gei\ns Eutolmaktits, Blyth. 

50. Eu. BoNELi.li {PI, Col, 288; Gould’s B, E, pi. 7 ; Jerdou's 
III, Ind. Orn,y jd. 1). 

Syn. Faleo UoneUiiy Temniinck. 

F, ducal is, Lichtenstein. 

A (pi Iht^ini ennedi a. Bon elli . 

Aq, hifasciata, Vieillot, Enc, Method, p. 1192 (apud 
G. U. Gray), 

yisu'atus grandisy Hodgson, J, A. S, V, 230. 

N, nlveus apud Jerdon, Catal, 

Genoese Eagle, Latham. 

Moranga, or Morangi (‘Slayer of Pea-fowl’), Hind. ; 
Talwa, Telugu; Itajali, Tamul (Jerdon). 

Hab. S. of Europe and Asia; N. Africi^: replaced in S. Africa 
by the affined Eu. bellicosus, (Haudin), v. Faleo armiger, Shaw. In 
India and Ceylon, confined to tlia hilly parts, where far from rare. 

Genus AatiiLA, Meyer. 

51, Aq. chrysaetos (PI, Enl. 409, 410, Gould’s B , E, pi. (i). 

Syn. Faleo chrysaetos y F,fulvus, F. melanaetos, et F, canaden- 

• sisy L. 

F, niger, et F, americamsy Gmelin. * • * 
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F. melanonotus, Latham. 

F. regalu, Temminck Man. d'Orn. (1815), p. 10 (nec PL 
CoL 495), apud G. R. Gray. 

Aquila nohilisy Pallas. 

Aq, regia. Lesson. 

Aq, melandetuBy Brehm. 

Bapheniy E. Himalaya (Hodgson). 

Has. Mountainous regions of the northern temperate zone, 
including the Himalaya. 

52. Aq. MOGiLNiK (Sav. Bescr. de V Egypte^ Hist. Nat. I, t. 12; 
Gould’s B. E. pi. 5). 

Syn. Falco mogilniky Gmelin. 

F. feroxj and Broitm-backed Eagle, Latham. 

F. imperialisy Temminck. 

Aquila heliaca, Savigny. 

Aq. lifasciatay Gray. 

Aq. npaleimsy Hodgson, As. Res. XVlll, pt, II, 13, pL 1. 
Aq. chrysa'etos apud Meyer, et Jerdon, Catal. 

Jumisy or Jumhiz, II. ; Frds, Beng. ; Woji-loy Arakan* 
Hab. Hill regions of S. E. Europe, Asia, and N. Africa. 

53, Aq. n^vioides (Ilardwicke, III. Ind. Zool.) 

Syn. Falco Jicevioides, et F. seneyallus, Cu\:^er. 

F'^rapaXy Temminck. 

F. ohsoletusy Lichtenstein (nec Gmelin). 

F. choka, A. Smith. 

F. albicans, Ruppell. 

Aq. fiilvescens, Jq.fulva, et Aq. punctata. Gray. 

Aq. vindhiana, Franklin. 

Aq. imperialis apud Lesson, Traite, p. 97. 

Wokhah, also Jimach (vide J. A. S. XV, H), H. 

Hab. Plains chiefly of India and Africa generally; but not 
found on the alluvium of Lower Bengal. This small Eagle is remarka- 
ble for its habit of preying on the true Falcons ! 

64. Aq. N.EVIA (Savigny, Descr. de V Egypte, Hist. Nat., Ois., t. 1, 
et t. 2, f- 1 ; Gould’s B. E., pi. 8). 

Syn. Falco ncevius, F. maculatus, et F. undulatus, Gmelin. 

‘ Aq. m'ilu.naetos, Savigny. 
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Aq. clangay Pallas. 

Aq. hifasciata, Hornsch. 

Aq.pomarinQy Brchm. 

Aq. planga et SpisaUus ftiscuSy Vieillot. 

Spotted Eaghy and Brown-hacked Eaglcy var. A, Latham* 
Kuljangay Bakay/iriy Jiyadha (B. Ham.) 

II AB. East of Europe, Asia, and N. Africa. Common in the 
Bengal Sundarbans, and found likewise in Central and S. India. 

55. A a. HASTATA. 

Syn. Mnrphnus hastatiiSy Lesson. 

SphtiHvs punctatus, Jerdon. 

LlmtaUunt unicolor apud Blyth, J, A. S. XII, 128. 
Jiyadha^ and Guti-m/ir (‘cocoon-destroyer’), H. 

11 A B. Common ill the " Bengal Sundarbuns, and found likewise 
in Upper Bengal, aud in Central and S. India. 

• Remark. This aud the preceding three species vary creatly in 
plumage. No. 53 is in structure a rainiatiire of No. 52 ; No. 54 is larger- 
than 53, but less robust ; and the present species, with about the 
same linear dimensions as No. 54, is again of more feeble conformation. 

A practised eye readily distinguishes either in any phase of colouring. 

Genus Ictinaetus, Jerdon (nec Kaup). 

56. I, MALAiENSia (Tern. PL Col. 117). 

Syn. Yalco malaiensis, Reinwardt. 

Aqnila et JJeteropue et Neopus pernigevy Hodgson. 
Nisa'etus? ? ovworus, Jerdon. 

Black Eagle, Jerdon, Catal.,md Supp, 

Hab. S. E. Himalaya ; Nilgiris ; Malay countries. 

Genus Hiekaetus, Kaup. 

57. 11. PENNATUS (Tern. PI. Col. 33 ; Gould’s B. E. pi. 9). 

Syn. Falco pennatus, Gmelin. • 

F. lagopus, Bengal variety, Latham. 

Aquila minuta, Brehhi. , 

Spizaetus milvoides, Jerdon. 

Butaquila strophiata, Hodgson (vide Calc. Journ. N. H. 
VIII, ^). 

• Hab. E. Europe, Asia, Africa ; India generally ; Ceylon. 
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* 

Remaric, Prof. Schlegel mentions this bird as of very rare occur- 
rence in Europe and Africa, and that he did not know its proper habi- 
tat. It appears to he far from rare throughout India ; and the So- 
ciety's Museum contains a fine series of specimens from the vicinity 
of Calcutta. 

Genus Archibtjteo, Brchm. 

58. A. HEMiPTiLOPUs, Blytli, J. A, S. XV, I. 

Syn. a. crijptoi/ent/a, Hodgson, Calc, Jourti. Nat. llist . VI 11, 
8f), and pi. 5, f. 1. 

Hab. Sikiin ; Tibet. 

Genus Buteo, Cuvier. 

59. B. AauiLiNus, Hodgson, Blyth, /. A, S. XIV, 176 (March, 
1845). 

Syn. Ji, leiicocephaluSy Hodgson, P. Z, S, 1815, p. .‘57 (April). 
Falco auafirm^t)^ Latham, Index. Oni, p. 14. 

F. hemilamis {?), Temminck and Schlegel. 

B. sirojdiiatus, Hodgson, apud Kaup and G. II. Gj:ay. 
Hab. Nepal (G. 11. Gray) ; Tibet ; China? Ja})an ? 

60. B. rLVMiPKS^ Hodgson, P. Z, 1845, p. 37. 

Syn. Circus plu)uq)€S, Hodgson, Bentj. Sp. Map, 18.'5(), p. 182; 

J. J. S. XV, 2. 

IIab. Nepal ; Tibet. 

61. B. Rin-’iNUS (lluppell, ZooL AHas, t. 27). 

Syn. Circus rujinus, lluppell (apud G. 11. Gray). 

C. et Buteo peef oralis,, Vieillot, var. ? 

B. canescens, Hodg&on. 

B. louf/ijjes, Jerdon, 

Nasal Falcon^ Latham. 

Chuha Mar (‘ llat-killer’), H. 

Hab. India generally ; plains and lower hills. In Lower Ben- 
gal, found only above the tideway of the river : also N. Africa. 

62. B. vulgaris, Bechstein (Jordon’s III, Ind, Orn. pi. 27). 

Syn. Falco buteo, L. 

F. glaucopis, Merrern. « 

F, mrieyatus, versicolor, cinereus, et obsoleius, Gmelin,* 
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F,pojanay Savi. 

B. allmsy Daudin. 

B. mutans ct fasciatus^ Vieillot. 

B, septenlnoualis^ mcdius, et murum, Breliin. 

B. conmunisy Cuvier. 

B, Swai/isomiy Pr- Boriap. 

B. montanusy Ruppell. 

B. rvfi venter y Jordon. 

11 A 11 . Northern hoinlsphere ; rare and to the northward only in 
America. The loftier hills only in India. 

Remark. We doubt if this can in all cases be satisfactorily distin- 
guished from the preceding]; species, and certainly not some European 
.s[)ecimeus from some Himalayan or Nilgiri examples. 

03. B. i»Y(JM/EUs, Blvth, J. S. XIV, 1/7. 

Syn. ? Aslitr luirbatHSy Eyton, from Malacca (referred by Mr. 
, G. It. Gray to the Japanese Falco or Polioniis pyrrhogenysy 
Temminek and Schlegel). 
iU^D. Tenassorim j)rovinces ; Malayan peninsula 
Remark, This is a true long-winged BnteOy though resembling 
Polioniis in some respects ; and Mr. Eyton’s description sufficiently 
well apfdios to it, allowing for some variation of plumage from the 
Society’s &])ecinicn. The admeasurements in particular correspond.. 

Genus Polioknis, Kaiip. • 

()1. P. TEESA (Hardwicke’s 111. hid. Zool). 

Syn. Circus teesa, Franklin. 

Asfur hyder, Sykes. 

Zuggun Falco?iy Latham. 

P. fascial us (.^), A. Ilay, Madr. Journ, XIII, 146. 

Tisa (or Teesa, from the voice), II. 

Hab. Plains of India, where very abundant : never met with on 
the mud-soil of Lower Bengal, though appearing immediately this is 
quitted in a westerly direction : Tj^nasscrim provinces ; Malayan penin- 
sula ? * 

Remark. Specimens from Tenasserim and from S. India having 
large whitish supercilii^ appear to agree with Lord A. Hay’s description 
of.his from Malacca; and tlie Astur harbatusy Eyton, 

Irom Malacca, referred to the Japanese P. (?)% pjjrriiogeiiys by M^. 
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G. R. Gray, we tiave already dubiously assigned to No. 63. The pre- 
sent genus, on mature consideration, we have placed next to Buteo^ the 
lengthened cere separating it from the Accipitrinje among which it 
is included by Mr. G. R. Gray and others, following Col. Sykes. 
Major Franklin relerred it to Circus, and Prof. Kaup regards it as 
subordinate to Circiietus, 

Subfam. HALIAETIN.®. 

Genus Pandion, Savigny. 

65. P. HALiAKTUs (Gould’s B, E, pi. 12). 

Syn. Falco halide tus^ L. 

F, carolinensis, F. cayanensis, at F. arundinaceus, Gineliu. 
F. piscatory Brissoiu 
Aquila piscatrixy Yieillot. 

Aq. halbuzarduSy Dunieril. 

F.Jluvialisy Savigny. 

P, aniericanuSy Vieillot. 

i*. altdeps et F, plantcepsy Rrehm. 

F, indicuSy Hodgson. 

F, icthyiletusy Kaup (apud G. R. Gray). 

Bengal Osprey y Latham. 

Match-Morol (‘ Fish Tyrant’), and Bullay B. ; Mu- 
cherera, H. (Jerdon) ; also MAlch-nitinyay H. : 
W on-let y Arakan (Phayre). 

Hab. Of general distribution ; the Australian race (P. leuco^ 
cephaluSy Gould, which according to M. Schlegel is found also in Japan 
and in the eastern Archipelago), alone slightly differing. Common 
throughout India, in all suitable localities. 

Remark, The Osprey is a very peculiar form among the Falconidce, 
ahd wants the projecting super-orbital bone which is so chaiacteristic 
of (we believe) all the rest. The next genus approximates Fandion in 
the adaptation of structure for piscivorous habits, but is nevertheless 
very distinct, and much more nearly affined to true Haliaetus, 

Genus Pontoaltus, Kaup. 

66. P. iCTHYAbTUS (Horsf., Zool, Res. in Jam. pi. ). 

Syn. Faho ictkyaetusy Horsheld. , 

Halide^u ' plumheus, Hodgson. 
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Icthyaetua hicolor^ G. R. Gray. 

Pandion lineatus (?)^ Jerdon, young. 

Mdtch-morol (‘ Fish Tyrant'), Beng. ; Madhuya, 
H. (B. Ham. ) ; Jokomaru^ Java (Horsfield). 

Has. India and Malay countries : common in Lower Bengal. 

67. P. HUMTLis (Tem. and Muller, Ois. t. 6). 

Syn. Falco (Pandion) humilis^ Miiller. 

IcthyaUua nanus^ Blyth, J. A. S. XI, 202, et XII, 304. 
II AB. Malayan peninsula ; Sumatra. 

Genus Blagrvs, Blyth. 

68. B. LGUCOGASTER (PL Col. 49; Gould’s B. Austr. Vol. l‘, pi. 3). 

Syn. Falco leucogaater^ Gmelin. 

F. blagrusy Daudin. 

F, dimidiatiLs, Rafbes. 

F. alhicilla^ var., Latham. 

IcthyaUus cultrunguis, Blyth, the semi-adult, 

IlaliaHm aphenurus, Gould, the young. 

Kampi-mar Eagle, the semi-adult ; and Maritime Eagle, 
the adult ; Latham. 

Tampa-mdr (‘Snake-killer’), Orissa; Kohdad, II. 
(Jerdon) ; Langlaut, Sum. (Raffles). 

Had. India ;'*Africa (?) ; the Malay countries; and Australia. 
Tolerably common in Lower Bengal. 

Genus Haliae'tus, Savigny. 

69. H. Macei (Tem. PI. Col. 8). 

Syn. Falco Macii, Temminck. 

II. alhicilla apud Vigors and Horsfield ? 

H. oaaifragua (?) apud Raffles. 

II. fulmgaater, Vieillot.^ 

II. alhipea, Hodgson. ' 

H. unicolor. Gray, the young (Hardw. III. Ind. Zool.) 
Mdtchcrdng, Mdich’-manggar, Korol, or Mdtch-korol 
(‘ Fish Eagle’), and Bala, Beng. ; Kokna, or Oogooa 
(Tickell); Langdaut? (Sum.) Baffles. 

Hab. Northern India generally ; abundant in Lower Bengal ; 
Malay countries ? 

2 Y 
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Genus Haliastur, Selby. 

70. H. INDUS {PL Bnl. 416). 

Syn. Falco induSf Boddaert. 

F. ponticerianus^ Gmelin. 

Haliaetus girrenara^ Vieillot. 

H. garrudot Lesson. 

Milvus rotundicaudatuSy Hodgson, young. 

Shankar Chil (‘Shiva’s kite), Dhobia Chit (‘Washer- 
man’s Kite*), and Ruh^mubdrik (‘lucky-faced,’ i. e. 
propitious). Hind. ; KheinahkarL Sanskrits ; Rutta 
Ookaby Sindh (Burnes), also Pilyo ; Tswongoung 
phyooy Arakan (Phayre) ; Lang bondaL Sum. 
(Raffles) ; Ulangy Java (Horsfield). 

Had. India and Malay countries ; extremely common ; replaced 
by a nearly affined species in Australia. 

Genus Milvus, Cuvier. 

71. M. GOViNDA, Sykes. 

Syn. M. cheelcy Jerdon. 

M. melanotis, Temminck. 

Haliaetus lineatus (?), Gray, Hard. III. Ind. Zool. 

Chil (from the voice), or Pariah Chil, H. ; Tswon- 
bop, Arakan (Phayre). 

' Has. S. E. Asia and its islands ; extremely common. In Lower 
Bengal it disappears during the rainy season. 

Remark. The dark-plumaged Kites (Ilydroictinia, Kaup,) are 
vridely diffused over the Old World and Australia, and among them 
the African, M. (ogyptius, (Falco cegyptius et F, Forskalli, Gm., and 
F. parasitus, Daudin,) is well characterized by its yellow beak and 
some other differences ; but we are not aware in what the Australian 
(3f. ajfinis, Gould), and that of Europe and “temperate Asia” 
(Schlegel, — Af. niger, Brisson), dj|Fer from that so abundant over all 
S. E. Asia. Mr. Strickland refers the Indian bird to M. niger (of 
which the synonymes cited by Mr. G. R. Gray are F. ater, Gmelin, 
F. migrans, Boddaert, F. fusco-ater, Meyer, F. cinereoferrugineus, 
Forster, Aedpiter milvus, Pallas, aud M. fuscus, Brehm.) We have 
provisionally followed Mr. Gray and Prof. Kaup in regarding the 
Indian Kite as distinct from M. niger, but greatly suspect that the 
separation will be found premature, when more* extensive series of spe- 
cimens from the two regions shall have been carefully compared. 



PROCEEDINGS 


OF THE 

ASIATIC SOCIETY OF BENGAL 

For April, 1850. 


The usual monthly meeting of the Asiatic Society was held at the 
Museum, on Wednesday, the 3rd April, at half past 8 p. m. 

The Hon’ble Sir J. W. CoLyiLE, President, in the chair. 

The Proceedings of the former meeting having been read and con- 
firmed, the Secretary stated that Dr. J. McClelland and Capt. Bazeley 
had intimated their wish to withdraw from the Society. 

The following gentlemen, having been regularly proposed and seconded 
at the March meeting, were balloted for and elected ordinary members 
of the Society : — 

A. J. M. MifU, Esq.y B. C. S. 

D. T, Morton, Esq., Madras, M. S. • 

Ilon^ble Capt. iZT B. Byng. , 

C. T. Watkins, Esq. 

Rev. W. Kay, Bishop’s College. 

Read letters — 

From II. V. Bailey, Esq., Offg. Under Secretary to the Government 
of Bengal, presenting for the use of the Museum of Economic Geology, 
a geological Map of the Monghyr district. 

From J. Thornton, Esq., Secretary to the Government of the North 
Western Provinces, forwarding copy of a letter from Lieut. R. Strachey, 
Bengal Engineers, informing the Society and the public of the nature 
and extent of his late scientific researches in Kumaoon. (Published ki 
the Journal No. I. of 1850). 

From F. J. Mouat, Esq., Secretary to the Sub-Committee of Ma- 
chinery of the General Committee of Industry and Arts, requesting 
information regarding Miss Tytler’s Models. 
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From Sir Henry Elliot^ forwarding a Notice of the 4th volume of 
Tabary’s History, by Dr. A. Sprenger. (Published in the last No. of 
the Journal). 

From James Hume, Esq., Honorary Secretary of the Agri-Horti- 
cultural Society of India, transferring some samples of ore forwarded 
by Capt. J. C. Brooke, Commandant of the Mewar Bheel Corps, from 
a place called Jdwar, lying midway between Kherward and ITdypur, 
together with a note from Dr. Dodd, Assay Master, who states the 
metal obtained from the ore to be zinc. 

From Capt. Newbold, enclosing a paper by Hekekeyan Bey, on the 
Lead mines of Kohil et Terifel in Egypt. 

From Major Wylie, Officiating Secretary to the Government of India, 
Military Department, transmitting three sheets of the Indian Atlas, 
received from the Hon’ble Court of Directors. 

From Capt. Thomas Hutton, respecting certain Zoological specimens 
stated to be his property, and which he desires to be kept in deposit 
for him. 

From Dr. E. Roer, Secretary to the Oriental Section, recommending 
on the part of the Section, the gradual publication of certain Oriental 
works in the Bibliotheca Indica. Referred to the Section for further 
consideration. 

From Mr. H. Piddington, apologizing for his absence on account of 
illness, and forwarding an examination of a new Mineral, Calderitk. 

The Librarian having submitted his report, the meeting adjourned. 

Read and approved at the meeting of the 1st May, 1H50. 

Welby Jackson, Vice-President. 

Rajekdral^l Mittra, Assistant Secy. 

Library. 

The following books have been received since the last meeting. 

Presented. 

Tazherat-ul-kamelin, or Biography of eminent persons. By Ramachandra. 
Delhi, 1849. 8vo. (Lithograph).— Presented by Sir Henry M. Elliot, 
Kt. 

^ Masbah-ut-talabin or an Index to the Historians of Mahomedan India. 
Simlah 1849. 12mo. (Lithograph). — By the same. 

Miftah-ut-tawarikh, or the Key to History, being a Collection of the most 
valuable Chronograms in the Persian language. Edited by J. W. Beale. 
Agra 1849. 4to. — By the same. * 
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Nouvelles Reclierches sur T Apparition et la Dispersion des Boliemiens en 
Europe, par Paul Battaillord. Paris, 1849. 8vo. (Pamphlet). — By the 
Author. 

llarivahsa, ou Histoire de la famille de Hari, traduit sur la original San- 
skrit, par M. A. Langlois. 2nd Livraison. Paris, 1836. 4to. — By Rev. J. 
AVenger. 

Journal of the Indian Archepelago. Vol. IV. No. II. — By the Editor. 
Two copies of the same. — By the Government of Bengal. 

Upadcshaka, No. 40. — By the Editor. 

The Calcutta Christian Observer, for April 1850 . — By the Editors. 

The Oriental Baptist, No 40. — By the Editor. 

Triguoinetricttl Survey Maps, Nos. 69, 70,89. — By the Govt, of India. 
Meteorological Register kept at the Surveyor General’s Office^ Calcutta, 
for the month of February 1850. — By the Deputy Surveyor General. 

Aiiiherst as a Sanaturium. By FI. Ryley, Esq. Calcutta, 1850, (Pamphlet). 
— By the Author. 

Tattvvabodhini Patrika, No. 76 . — By the Tattwabodhini' Sabha'. 

• Exchanged. 

Journal of the Agricultural and Horticultural Society of India. Vol. Vll.**^ 
Part I.'» 

Purchased. 

The Edinburgh Review. No. 183. 

The North British Review. No. 23. 

Journal des Savants. F’or Nov. 1849. « 

Coinptes Rendus? Nos. 19 @ 24. ^ 
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For May, 1850. 

The usual monthly meeting of the Asiatic Society was held on the 
^st of May, 18.50. 

Wjslby Jackson, Esq , Vice-President, in the chair. 

The proceedings of the last meeting were read and confirmed. 

Communications were read — 

From C. W. Montrou, Esq., Superintendent of the Observatory at 
Colaha, forwarding a copy of the Magnetical and Meteorological Obser- 
vations made at that Observatory during the year 1846. 

From II. V. Bailey, Esq., Officiating Under Secretary to the Go- 
vernment of Bengal, enclosing copy of a letter addressed to the Military 
Board, respecting the repairs of the Adinah Masjid. 

From C. Gubbins, Esq , C. S., transmitting 12 old copper coins, found 
in the district of Meerut. 

From the Librarian, Babu Bajendralal Mittra, submitting the sub- 
joined note respecting the coins presented by Mr. Gubbins. 

The analogoes of these coins have been figured by Mr. Thomas, in his 
Patan Coins of India, figs. 1()7-H, with which the present specimens agree in 
rudeness of execution, and in their general appearance. They belong to the 
period of Sekundar Shah Behlol, who succeeded to the throne of Delhi on 
the death of his father Behloli Lodi, in 8114 A. H., A. C. 1488. The die with 
which they have been struck having been larger than the coins themselvek, 
H is difficult to decypher the legend, but the comparison of several speci- 
mens leaves no doubt on the subject. The coins are of difierent mintage and 
dates, and vary in weight from 142 to 148 grams — a difference easily account- 
ahle in copper coins nearly four hundred years old. On the obverse, in Mr, 
Thomas’s specimens, the phrase follows the w^ord but 

no trace of it can be found on the specimens under examination. 

Obverse, 

^ t V, S t 1, ^ I 3 ^ • r (date) xbi n 

1 1 9 (or) \ I A, 

Reverse, 

From Dr. E. Roer, Secretary to the Oriental Section, recommending 
on the part of the Section, that an English translation of the Ch’lian- 
dogya Upanishad submitted by Babu Rajendralal Mittra, be printed 
in the Bibliotheca Indica. 

The Oriental Section having neglected to record their opinion on the 
subject, ordered — that it be referred to the Section for their opinion, 

A copy of Dr. Hooker's Rhododendrons of Sikkim-llimalaya was pre- 
sented by the Ilon’ble the President, on behalf of the author, for which 
the thanks of the Society were voted. , 

Read a letter from Dr. O’Shaughnessy, dated the 15th of April, send- 
ing his resignation of the office of Secretary to the Society. 

To the Hon'ble Sir James Colvile. 

President to $he Asiatic Society, 

IIon’dle Sir,— Additional duties having devolved upon me in the Mint, 
and a trial Electric Telegraph having been ordered— the Construction of which 
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I have to Superintend ; it becomes impracticable for me to continue iif charge 
of the Office of Secretary to the Asiatic Society. * 

I have therefore to request that you will communicate my resignation to 
the Council and the Society at large. 

In the interval between this and the next meeting I will make every 
arrangement for clearing oif any arrears of business and correspondence, so 
as to facilitate the duties of my successor, to whom it will afford me great 
pleasure to give every assistance in my power on his taking charge of the 
Office. 

1 have the honor to remain. 

Your obedient servant, 

W. B. O’Shaughnessy, F. P. and Secy, As. Soc. 

Calcutta Mint, \oth April, 1850. 

It was unanimously resolved, that this meeting, while it receives 
with regret the resignation of Dr. O'Shaiighnessy, desires to express 
its grateful sense of the valuable services which, as senior Secretary, he 
has so long rendered to the Asiatic Society of Bengal ; and that the 
Secretary communicate the sentiments of the Society as above expressed 
to the late Secretary ; and that it be published in the Journal. 

Read a report of the Council of the Society, recommending the 
apy>ointinent of Capt. F. C. C. Hayes to succeed Dr. O’Shaughnessy 
as Secretary : the report is as follows : 

* At a meeting of the Council held on the 19th of April, 1850. 

Present. 

The Hon’ble Sir James Colvile, President. 

W. B. Jackson, Esa. Vice-President. 

W. Seton Karr, Esa. ^ 

S, G. T. Heatly, Esq. I 

R. W. G. Frith, Esa. >Memlfers. 

Babxt R^mgopae Ghose. J 
C. Beadon, Esa. J 

The President stated that since the circulation of Dr. O’Shaugh- 
ncssy’s letter of the 15th of April, 1850, he had ascertained that 
Capt. Fletcher Hayes was willing to be put in nomination for the office 
of Secretary. Wherefore it was resolved unanimously 

That Capt. Fletcher Hayes be proposed by the Council to the next 
general meeting of the Society for election as Joint Secretary of the 
Asiatic Society of Bengal in the room of W. B. O’Shaughrfessy, Esq., 
M. D., resigned. 

The meeting unanimously approved of the nomination of the Council. 
Confirmed, 3rd June, 1850, J. W. Colvile, President, 

Fletcher Hayes, Secretary, 

Library. 

The following books have been received since the last meeting. 

Presented. 

The Rhododendrons of Sikkim-Himalaya, being an account. Botanical and 
Geographical, of the Rhododendrons recently discovered in the mountains of 
Eastern Himalaya, from drawings and descriptions madp on the spot, during 
a Government Botanical Mission to that country ; by Joseph Dalton Hooker, 
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Proceedings of the Adatic Society, 

R. N. Edited by Sir J. W. Hooker, K. H, — Presented by the Author, 
THKOUGFi IIon’ble Sir J. W. Colvilb. 

Notes of a tour in the Plains of India, the Himalaya, and Borneo ; being 
extracts from private letters of Dr. J. D. Hooker. Part II. Calcutta to Dar- 
jiling. London 184.9, 8vo. — By the same. 

Observations made at the Magnetical and Meteorological Observatory at 
Bombay; in the year 1846. Printed under the superintendence of A, B. 
Orlebar, Esq. Bombay 1849. 4to. — By the Government op Bombay. 

An Historical Account of the Royal Hospital at Greenwich. London 1789. 
4to. — By Babu Ua'jendrala'l Mittra. 

A short Life of the Apostle Paul, in Sanskrit verse. Calcutta 1850. 13mo. 
(2 copies). — By J. Muir, Esq., C. S. 

Meteorological Register kept at the Surveyor General’s Office, Calcutta, 
for the month of March 1850.— By the Deputy Surveyor General. 

Tattwabodliini Patrika, No. 81. — By the Tattwabodhini' SADHA^ 

Journal of the Indian Archipelago for March 1850. — By the Editor. 

Two copies of the same. — By the Government of Bengal. 

The Oriental Christian Spectator, for February 1850. — By the Editor. 

Purchased. 

Journal des Savants for December 1849. 

The North British Review, No. 24. 

Annals and Magazine of Nat. History for February, 1850. 

Comptes llendus. Tome XXIX. Nos. 25-7* 

To the Secretary of the Asiatic Society. 

Sir, — I have the honour to present the following report of d9nati(>ns 
made to the Zoological Department of the Society’s Museum during the 
months of March and April. 

1. From Dr. Kelaart, Staff Asst. Surgeon, Newcra Elia. A small col- 
lection of birds’ skins from that locality, comprising several undescribed 
species. 

Lt. James, N. I. Sellections from a collection of skins of Mammalia 
and Birds, made in Kunawar, Kashmir, and Tibet. 

3. Bahu Rajendra JMallika. Specimens of Lemur niger^ Geoffroy, and 
Gazella subgutturosa, female ; also carcass of a female Nilgai. 

4. Mr. Moxoii, of the Pilot Service. Some fine examples of Larus 
icthydetus, Pallas, and skeleton of this bird and of Onichoprion anasthcetus, 

5. Mr. W. Driver. Carcass of an adult female Hylobates hoolock. 

(>. Mr. G. K. Rode. Caterpiller of an Acherontia. 

7. Mr. Muller. 3 species of Ophidiu, from Darjeling. 

8. Capt. Sherwill. A few shells from the vicinity of Rajmahal. 

9. Capf. Thos. Brodie. Skin with horns of apparently a large female of 
the animal described by Mr. Hodgson in No. XXXVll. (N. S.) of the 
Society’s Journal, by the name Budorcas iaxicolor, N, B. Various skins 
of this species have at various times been presented to the Society, by Major 
Jenkins, and Capt. E. L. Smith of Sadiya ; but only one, a female, in a fit 
condition to be set up, which has been mounted. I had postponed descri- 
bi|ig it until 1 could obtain a perfect skull ; and may here remark that 1 be- 
lieve its affinities to he strictly Caprine, with little relation either to the 
Bovine group* or to the Gnoos (Catoblepas), notwithstanding the very re- 
markable form of the horns. 

I have the honour to be. Sir, 

Yo&r obedient servant, 

E. Blyth.« 






-1 

ikiiiOi 

09 


• .c4d^ 

: . ."l^^w . .««3w 


o ^ ^ CQ 0 ^ c> k^ <0 «« tq cn q c> c« oq 




miiuu 

UQ^jbQoQ OCJ 

M- ^ ^ ' 


q q q q '«,q q m 
O 00 M <c «*• eq M •« o <0 


qqnooq'vqo 


s 

^ S>»*3 >.*"••"• 

Sgai9ES3S9«Sg29SgSg 
» g O g.-ti J> 5 ^ 0‘3 g 0 § 

5 o<jQjbQuobubbQup e3 o5u 


•tOoO'^aa 00 09 (ADO 09 (J 
CO g ^ 

,qqqq q ct q o « qq q-niooik- 

ft«fe*»«aoao»«K»»>i«t«»«c«feoi«fe<.i< 


- O«5rtqao»*oqo 

•«WJ0 ssssssSsS 


Sinio>o-«^t«Ok^o 

' J oS& *§0)9>00*9>S9 »SSd 

01 -pw -Jta flg- 'sa '88 ’ 


,qqaoaooiqt4o«eQ»^c«oe«»«oc4t«Ckeq 

-ssss&ssssss'sss^sss^ss^ 


:SSiMii! 



•« *§ -sf 

3 

: 1 

3 


a 

9 ... 

li J 

S 

9 

: L 

i 

2 

i s 

n-iio 

V 

a o a 

••rii 

>! i S 




S go =.5 5 ® 5.5 S C 5^.5.S ® o 5.9 c = C C-c-g 5 c « 
ouuoQOuuQ oououQuuo Q b Q o 0 Q (33 b b OT 


«qq«qq«q« 

* lOO ^ V 0 » d c« lAoj 


( lomeiAeoqqiOQO 
®ri05*»a6e«’««ao«0 


ooooooooq-i 

■»wjo o {ifSgjsg^geg 

S « S ® S2 !t £: !B S 


,qoqq'«qq‘n«q'^k«eq«*<-qo(i>n 
• <^e«<oed9i-<*-<ii»«'iAOiAe4pHC>C>(oeqeQqD 

9^ 9^ ^ 9^ 9^ 9^ ^ ^ ^ 


ooiwoioo'^cj 


!i| I«rp 2 ^a : :iiSi.iH|iS8i|i^gS8£8 


*»l«a ^««n^io«)S3«eoc 


!S2SS!:SS8SS!8a»»i;ia8 
























[Meteorological Register, continued 



76.4 I 






















JOUKNAL 

OF THB 

ASIATIC SOCIETY. 

No. V.— 1850. 

A Nineteenth Memoir on the Law of Storms in the Indian and China 
SeaSi being the Cyclones of the Sir Howard Douglas and of H. M, 
lirig in the Southern Indian Ocean, January to April, 1848. 

Ity Henry Piddington, President of Marine Ckmrts, 

The Cyclones forming the subject of this Memoir are of special 
interest, as they occurred in the Storm Tract to which I have so often 
drawn the attention of navigators in the Eastern Seas» and the docu- 
ments collected afford us good and tolerable data for the tracks. For 
the documents of the Sir Howard Douglas' Cyclone, I am principally 
indebted to Capt. Twynham, P. and O. Steam Navigation Company’s 
Agent at Point DeGalle, and to J. Stuart, Esq., of Bombay. But on 
the other hand it should be stated that though subsequent to the 
Jumna's Cyclone there were at one time eighteen dismasted or cargo - 
damaged ships lying in the harbour of Port Louis, in the Mauritius, a 
Captain of one of them who was most zealously desirous ^f obtaining in- 
formation for me and applied personally to every one of the Masters, 
could only obtain one or two Logs ! and this is to be the more regretted 
as this Cyclone it will be seen throws a new light on the science, and is 
moreover peculiarly instructive for that dangerous tract of the ocean. 

PART I. 

The Sir Howard Douglas* Cyclone. 

Extract from the Log of the Barque Isabella Blyth from Calcutta 
towards London, — From Capt, H. P. BaYlis, Ship time, 
Thursday, 13f// January, 1B48. — Noon. The N. W, monsoon experienced the 
last few days getting very light and vailable, as though we should soon lose it, ^ 
Bar. 29.92 ; Simp. 29.75 ; at which they have stood for some days, 

Nairn, 

Lat ^ 8° 4' south. 

Long, by Chron 89® 07' E. 

Do. Lunars OQ'* 03'. 

No, XLI. — New Series. 2 z 
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Friday, January, 1848. — First part light N, W. breeze, shifting sud- 
denly at 5.30 p. M. to east and soon after E. S. £. leading us to hope we had 
the S. E. trade. 

Midnight moderate at east becoming however light and variable. A heavy 
swell from the westward. 

Bar. Simp. Ther. 

8 p.m. 29.91 29.76 83. 


Noon 29.88 29.75 84. 

Noon, 

Latitude, 9^ 22' S. 

Long, by Chron. .... 88® 39' E. 

Do. Luiiars, 88® 47'. • 


Course and Dist. S 20 W. 84 miles. 

Saturday, 15</t January, 1848. — First part lighf baffling airs with gloomy 
showery weather settling down about 8 p. m. into the S. E. trade. 

A very confused heavy swell from the west meeting a lesser swell from the east- 
ward causing the ship to be very uneasy. Should think it miiU have heen blow 
ing hard somewhere to the westward. 

Bar. Simp. Ther, 

8 p. M 29.90 29.80 82 


Noon, 29.91 29.81 82 i 

Noon, 

Latitude, 10® 59' South. 

Longitude, 87® 25' East. 


Course and Dist. made S. 37 W. 121 miles. 

Experienced a current these 24 hours of 37 miles setting S. 79 W. 

On the 16th, weather still unsettled and in 12® 38' S. ; and 85® 25' east ; 
with a heavy N. W. swell throughout. 

In his letter to me Capt. Baylis says, “from the 13lh *0 the 17th January, 
1848, a hurricane or severe gale must have been at no very great distance from 
me as is proved by the circumstance of the Sir Henry Pottinger cutting away 
her foremast in a hurricane on the t4th January in Lat. 9° S ; liOng. 83® 0' 
East. I being on the same day in Lat, 9® 22' S. ; Long. 88® 39' east ; distant 
from him S, 86® east ; 339 miles,” 

Captain Baylis wrote from London to Liverpool to obtain the Log of this 
ship and the John Bull* but had no reply from cither of the commanders I 
Ship WELLESLEYj^Ctf^^, ARROW,/row Calcutta to England. 

Copy of Capt. Arrow’s Private Log. 

On 10th January, 1848, in 6® 26' S. ; Long. 87® 12' E. ; Bar. 29.96; Simp. 
29.36 ; Ther. 81®. A long swell from west and westerly breeze. 

Wth January.^Yiom 10th, Course S. 23© E, 134'; Lat. 3® 29' S. ; Long. 
88® 14' E, ; Bar. 29.94 ; Simp, 29.30; Ther. 83®. Squally fresh breeze S, W, 
and fine with a heavy head sea. 

• * I have obtained no account of what occurred to them. 



Wellesley, January, 1^8. 

{Course and Dist.' Lat 
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Memorandum on Capt* Arrow’s Diagram Chart, 

Breeze commenced at S. W. on the loth and on lllh, at noon was strong and 
squally at S. W. with head sea. Bar. 29.90 ; we must have entered into the 
storm on its N. VV« quadrant; Steering south we gradually fell behind it; 
weather getting worse; and at noon on 12tli we were immediately behind it 
with fresh gale at N. N. W, ; and heavy cross sea at S. W. marking where it had 
passed before : Bar. 29.65 ; this both from Bar, and the diagram appears to 
have been our nearest approach ; still keeping on S. S. W, course till midnight, 
when we hove to under treble-reefed main topsail with hard gale at E.N.E.wlien 
it got away from us and (at noon) we had on the 1 3th strong easterly breeze 
and heavy sea at S. E. Bar. 29.82 ; we then kept away at S. W. and found 
the weather rapidly moderating but heavy confused seas on, and at noon on 
14th appeared to have got the S. E. trade steady but with high easterly sea. 
Bar. at 29.90; and rising. 

Abridged Log of the ship Sir Howard Douglas, Cajd. Ogilvy, 
from Newport towards Bombay, — Reduced to Civil Time, 

From Noon 13M to Noon Wth January^ 1848, the course and dis- 
tance were North 149\ with the wind E. b. S. strong gales and 
squally. At noon l4th Lat. 14® 18' S. ; Long. 80® 49' E. ; Bar. 
29.54 ; Ther. 7H®. p. m. midnight strong breezes E. S. E. course 
N. b. E.; double-reefed topsails. 

15/// Jmi . — Close reefing, wind and course as above. Noon «trong gales and 
hervy squalls. Course N. 8*’ VV, 170'; Lat, 11° 30' S.; Long. 80” 24' east; 
Bar. at 8 a. m. ^9.53 ; Ther. 75® ; noon 29.41 ; Ther. 75®, p, m. wind S. E. 
course N. N, W., making preparations for bad weather. Bar. 8 p. m. 29.41 ; 
Ther. 73® ; midnight 29.41 ; Ther. 70®; position at midnight about 10® 10' S.; 
79® 49' east. 

16//i Jan , — Midnight running to the N. N. W. wind about east, called all 
hands to heave the ship to. Hurricane came on so quick that the foresail and 
foretopmast staysail were blown away and the ship broached too. Impossible to 
go aloft ; 1 A. M. u tremendous hurricane. Cargo (of coals) shifted ; the sea up to 
the hatches and breaking over all ; Bar. to daylight 29.50 ; Ther. 72®« Wind is 
said to have veered from E, b. N. to N. N. E. and N. b. E, and then by the 
west to southward about noon as well as could be observed. Between midnight 
and noon lost mizen mast and rudder head, so as to leave nothing but the fore 
and main masts standing. Ship lying with her gunwale in the water from the 
shifted cargo. 4 p. m. wind about S. S. W. moderating very rapidly. 

Midnight moderate with a very heavy seu. Bar^ at 8 a. m. 29.53 ; noon 
29.57 ; midnight 29,60 ; Ther. from 73® to 76®. 
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The Ship Victoria, Capt, Potter, / rom Calcutta hound to the 
Mauritius. 

Was in about 8® S. Lat. Long, about 80^ East when a severe gale 
commenced p. m. on the 15th January (apparently from the westward). 
At midnight increasing. At 9^ A. m. a hurricane ; lost foretopmast, 
and main mast, pumps crushed,* 1200 bags of rice thrown overboard, 
and much other damage done. Barometer about noon 29.^7 ; 29.37, 
Wind veered from West a. m. to N. W. at noon and to N. N. W. and 
North. Bar. 29.38 and 29.30. By midnight Bar. had risen to 29. CO 
and 29.52 ; and on the 17th weather gradually moderated. 

The above is all (that is essential to our purpose) to be deduced 
from a long account in the ^^ewspapers, which, though detailing at length 
the ap])earances of the weather and the shij/s disasters, docs not give po- 
sitions, wind, courses or distances, or any other data of use to us. We 
arc thus reduced to suppose tliat she may have been not far from 10® 
soyth ; and 80® cast when close to, but in the rear of the centre, 
but this is but very vague guessing. The ship being subsequently lost 
before slie returned to Calcutta I was unable to procure her Log, 
Abridged Extract from the Log of the Ship Admiral Moorsom, 

Capt. T. McGill, frotn England to Colombo. Reduced to Civil 

Time. Forwarded hg Capt. Twynham, 

The Admiral Moorsom was at noon, 1.5th January, in Lat. 11® 2' h., 
(Long, not given but about 79® east,) running to the N. h. E. with the 
wind at S. E. and squally, with close threatening weather, the rate of run 
is not given. 8 p. m. wind gradually veering from S. S. E. to S. S. W. 
at midnight, being exactly south at 10. Increasing fast throughout. 

IGt// Jm. — At midnight the sky became very black and lowering with con- 
stant heavy rain. The Barometer which had been gradually falling all the 
evening now fell with alarming rapidily,f and the wind had increased to a very 
heavy gale; kept the ship right before the wind which (a. m.) had veered to 
S. W. Sea very high. 1 a. m. hove to, all sails blojvn away. 2 a. m. wind 
W. S. VV. 3, West; violent hurricane from 3 to 5; 4. a. m. wind W. N. W. 
Sprung bowsprit and lost forctopmast. 5 a. m. wind N. W.; C, N. W. b, W. ; 7, 
wind N. N. W, 8, N. b. W, 9, North, 10, N. b. E. and at 12, N. E. much 
abated ; by the evening moderate breeze at E. S. E. 

* The second instance of this most dangerous accident ; See remarks in Fourth 
Memoir, Journ. Vol. x. 

t See remark at the Qlose of the Log. 
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Remarks. — On the evening before the hurricane the air was exceed- 
ingly close, and so hot that it was difficult for any one to remain below 
in the ship. The Barometer fell gradually all the evening till 1 a. m. 
it then came down a full half inch in about 45 minutes, but at 
the same time the hurricane was upon us. It blew with the greatest 
fury between 3 and 5 o’clock ; wind West to N. W. Lowest range of 
the Barometer 29.03 at 3 p. m. It soon after began to rise as fast as 
it had previously fallen. 

The estimated position of the ship during the height of the hurri- 
cane by D. R. from noon of the I5th, was Lat. 9° 30' S. ; Long. 79‘» 
20' east. 

Abridged Extract from the Log of the Barque Polly, John Binnie 

Master^ from Greenock to Bombay. — Cicil Time. FromT. Smith, 

Esq. Bombay. 

On the \Ath January 1848 — p. m. Steady breeze from S. E., all 
sail set, increasing towards midnight. 

15M Jan, — A, M. a large black cloud in the N. E. quarter with strong chain 
lightning coming out of it.* Bar, falling a little. 4 a. m. strong breeze dark 
gloomy weather. Bar. stationary from 4 a. w, to 7 a. m. when it commenced 
falling gradually to noon when making preparations for bad weather. At noon 
strong gale S. E.with rain. Ship running under double-reefed topsails and courses 
Lit. by Acet. 10° 25' S. ; Long. 79^ 00' East i». m. increasing gale and heavy 
sea from the S. S. E. Ship running 7 knots to the N. b. E, wind S. S. E. 4.30 
p. M. weather looking very wild “atmosphere nearly as black as night.” Baio- 
meter falling rapidly. 5 i*. m. broached to.f BaroniCter now fell 3 tenths in 
one quarter of an hour ; lying to under bare poles blowing a hurricane, lost 
foretopmast, ship on her beam ends. During the night appearance of the 
weather terrific. Barometer at midnight was at the lowest, being then at 27.5 
after which began to rise. 

16i// Jan. — 1 a. m, wind N. E. gusts of wind frightful, impossible to hear 
each other speak to 8 a. m., after which it began to moderate. Noon still blow- 
ing a heavy gale. No observation, p. m. moderating. No D, R. is given 
and no observation was obtained till the 19lh when the Lat. was 10« '22 S.; 
'Long. 75° 10' ; E. “ shewing that the ship had drifted nearly 4°. West during 
the hurricane,” as she had nothing but calms from that time. 

* This was probably the disk of the Cyclone. 1 do not know what kind of 
lightning is meant by chain lightning. 

f Now in about Lat^9^ 4fi’ S. ; Long. 79° 8' East. 
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AhridgedExtract from the Log of MejS'At^STRABANE, Anderson, 

from Glasgow to Bombay. — Cioil Time. From T. Smith, Esq. Bombay. 

\&th Jan, — A. M. light unsteady breezes E. S. E. throughout with sultry 
weather and a heavy swell from the eastward. Noon Lat, 13° 57' S. ; Long. 
73° ll' east; Bar. 29.70; Simp. 29.23; Ther. 83 to 96®. p. m. breeze 
freshened from E. S. E. with at first a clear sky and a heavy swell from the 
eastward. The sky completely covered with the long white streaks commonly 
called mares’ tails, with diminution of the wind. “ The Simpiesometer these 
three days past fell considerably during the day and rose during the night, but 
it was much lower than it would have been under ordinary circumstances from 
the light weather we had. This, with Uie heavy, swell convinced me that it must 
have been blowing hard not far off, and 1 mentioned on the 17th, when the 
gale moderated, to my officer# that 1 did not think we had tlie worst of it.” 

16/// Jan, — A. M, wind S. E. fresh breeze veering southerly to S. S. E, 
and p. M. to S. S. VV.* Dull gloomy sky and rain at times. A confused heavy 
swell from several directions with heavy rain squalls. Noon Lat. 11® 7* S.; 
Long. 7c« 10^ east ; Bar. 29.50 ; Simp. 28.95 ; Thcr. 83® to 85®. p. m. wind 
S. S. W., West and N. \V. frequent squalls from S. S. E. and rain, 6, heavy 
rain and squalls from South with “ occasionally a fcxo tremendous rollers from 
the eastward besides a heavy swell from the southward making preparations 
for bad weather. At 10 p. m. freshening fast. Midnight a severe gale and rain 
with fearful squalls. Sliip on the port tack standing to the north eastward. 
Bar. 29,40 ; Simp, 29.07. 

17//t Euriou^ gale from N. W. with very severe squalls and rain. 
Noon moderating, wind about North, made a little sail, Lal.9.2T)'S. ; Long, 74® 
17' east ; Bur. 29.55 ; Simp. 29.00. Thcr. 82® to 84®. p. m. to midnight moder- 
ating. Bar. at midnight 29.61 ; Simp 29.26. 

New Express, Capt. BxwKiiTTy from England to Ceylon. 
Was on the 15/A January^ at noon in Lat. 10® 14' S. ; Long. Chr. 
79® 2' east; Bar 29.85 with a strong breeze from S. E. b. E. and a 
very heavy sea. p. m. S. E. and at 10 p. m. East, heavy squalls ; steer- 
ing to the N. E. b. N. and N. £. 

16/A Jan, — Wind east, very heavy sea, and pitching*bows under. Noon Lat, 
13® 18 S# Long. Chr, 79® 45' Last; Bur, 29,85* p. m. wind East, heavy con- 
fused sea , steering to N. N. E and N« b. E, 

• • 

17th Jan. — 1 a. m. wind E. N. E. 4 a. m. moderate. Lat. 12® 18^S. ; 
Long. 79® 45' ; Bar. 29.90. 

* This extract though lyst carefully made does not give the exact wind at noon 
We must therefore^ take it to have been south, and the lowest depression of the 
Baa. was after this time, when the ship was crossing in fiout of the Cyclone and 
he wind was increasing m strength and veering lapidly us jlie did so. 
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PART IL 

Th£ Jumna’s Cyclone. 

Abridged Extract from the Log and Admiralty Report o/* H. M, 
Rkig Jumna, Lieut* Rodney, Commander ^ from Bombay to England, 

I have received from Capt. Fitzgerald, H. M. S. Vernon, then 
senior officer at Bombay, from Lt. Rodney himself, and from friends, 
copies of public and private reports and accounts of the dbmasting 
of this fine new Brig, which was on her way from the dock-yard at 
Bombay to England, but they are all singularly deficient in one respect, 
viz. that they do not give the vessel’s run from the 22ud, though one 
report actually gives every thing in the Logs of 22nd to 24th April, 
hut the distances and positions at noon ! An. omission no doubt of the 
copyist’s but a very vexatious one to us. The position of the vessel 
at noon 23rd, (and thence at 11 p. m. when she was dismasted) is 
however given by Lt. Rodney, but for comparisons with other ships the 
want of the exact positions, from fine weather to fine weather again, ^is 
always requisite, as this serves moreover to fix the limits of the Cyclone 
influence. The italics in the following abridgment arc mine. 

From Bombay to Lat. 8® 59' S. ; Long. 85” 34' east, whieli position II. M. 
Brig reached in ten days from Bombay and at 3 a. m. of the 23rd April 1848, 
the Junma had the usual fair winds, with heavy squalls thunder and liglitning, 
especially at night. At 3 a. m. it came on to blow from N. West; and at 5» 
veered to West; at 0 a. m. to W. N. W. ; and ut ^ past j (force 10) to noon 
N. N. W.* The Brig in this interval, 3 a. m. to noon 23rd. had run from 9 to 
12 knots to the South and S. S. W., mostly S. S. W.; and is placed at noon 23rd 
April, by Lt. Rodney in Lat. 10” 28' south ; Long. 85” 0' east. The Barometer 
having fallen from 29.57 to 29.33. The Ther. 82” and 82J”. 

At 1 p. M. wind is marked N.b. W. (force 10); at 3, N. N. W. ; (force 9) and 
at 4, calm ; by which time the Brig had reached Lat. 11” 08' S ; Long. 84” 43' 
cast by her Log. the Bar. being now at 29.21 and falling ; Ther. 82” ; great 
numbers of birds uppurentl^y much terrified, hanging about the ship, alighting un 
the deck and rigging, and allowing themselves to be caught without resistance. 
Blue sky appeared around the horizon with the exception of the N. £. where a 

« * There is a discrepancy here which should be noted, and is perhaps again an 
error of the copyist. Lieut. Rodney's Admiralty Report says, ** a gale sprung up 
at 3 A. M. from North veering at times to N. N. W." while his own copy of tho 
Log and two others which 1 have, give the winds as above stated. All three can- 
not be wrong we should suppose ? I therefore take them as correct. 
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very heavy bank of clouds hung, hut there was aho an uidescribahle feeling in 
the atmosphere. 

At lialf'past 4, the wind is marked as W. S. W. (force 6). At half-past 6, 
West ; at 7, S. W. and W. b. S. (force 10), and S. W. again at 8 p. m. to mid- 
night ; force being marked from 10 to 12, but it is said to have been higher than the 
figures can express, the run at 11**. and 19^.; and to 4 a. m. of the 24th is 
marked at 14 knots. The liar, at 7 p. m. is at 29.19 ; at 8 p. m. 29.18; at 
9h. 29.16; at 10". 29.18; at U". 29.16; and at midnight 29.16: Ther. 81« 
and 82^* throughout. Tlie Brig was hove to at 5.30 ; but at 8.40 was obliged 
to bear up, as she heeled over too much to be safe. She was then steered to the 
N. E. but at 10.45 broached to and went over (about in Lat. ll'> 31' S. ; Long. 
84« 54' east) and the mainmast was cut away to right her. After this she con. 
tinned running, under the foremast only, at llie rate of 14 or 15 knots till 4 
A. M. when the gale moderJted very rapidly, tl)e vessel being by noon 24th 
April in Lat. 10» 14'; Long. 85« 50' by Lt. U. The Bar. rose from 29 16 
at midnight to 29.42, at noon.*^ 

Abridged Log of the Ship Sultany, Capt, H. II. Handley, from 

■ Mauritius to Calcutta, — Reduced to Civil Time, 

2\st April, 184S. — Two days previous to this date the wind was 
varying from North to N. E. with a threatening appearance and a 
heavy swell from N. N. E. with the Barometer gradually falling. 
Noon hi Lat. 8'’ 15' S. ; Long. 80” 22' E. ; Bar. 29.75, Ileducing 
stiil and prepariug for bad weather. Wind North ; p, m., N. N. at 
4 ; N. E. at 0 ; aiiH N. N. E. at 10 p. m. to midnigh|; ship running 
6J knots to the W. S. W. At 10 p. m. under a close reefed fore - 
topsail, gale blowing furiously. 

22/id April, 7 a. m. Bar. 29.61. Securing everything for a gale. Noon r.at, 9 
24' S. ; Long. 84<> 35' East ; Bar. 29.63; Ther. 83”. Wind N. E. from 4 a. m. ; 
p. M. N. E. increasing ; and at 3 p. m. hove to under close reefed main topsail. 
Bar. at 2li. 30' r. m. 29.35; 4h. p. m. 29.12; at 5h. 29.8; 6h. 29.10; 7h. 
29.12; to p. M. 29.15; C p. m. wind N. E. to 9h. p. m. when North with 
furious s(j[ualls : at midniglit N. E. 

23rd A. M. Blowing a hurricane from N. E. ship lying with her lee 
gunwale in the water, towards noon wind all round the compass, with a dreadful 
sea and thick dense atmosphere. Notin Bar. 29.16. No observations. Lat. Uy 
Acet. 9” 32' S. ; Long. 83” 37' east; Ther. 83”. \\ m. wind marked S. W. 

Set close reefed mizen topsail and reefed foresail and ran 10 miles north ; but at 

* A complete Log is given in the Remarks explaining the singular track of this 
Cyclone. 


3 A 2 
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3 V. M. Ihe gale increasing hove to again. Bar. 29.12 at 6 p. m.; at 7h. 
29.15 ; at 8h. 29.20 ; 11 p. M. wind West, impossible to blow harder ; 11**. 29. 
26 ; midnight Bar. 29.28. From 8 to 10 p. M. vivid lightning with a remarkable 
red appearance to the S. E. throughout the night. 

24M April. — Gale abating. 3 a. m. Bar. 29.27. Wind West at noon, found 

4 feet water in the well, sea going down. Noon Lat. Obs. 9® 21' N. ; Long. 
850 8' East by Indiff. observations; Bar. 29.64; Ther. 83° J. After which 
fine weather. Ship by Chr. on this day was 29' east of Acet. estimating her 
drill at 3' per hour throughout. 

From the Mauricien of May 2Ath^ 1848, we have the following 
notices : — 

The bark Samar ang experienced on the 2 1st April, in Lat. 9** 44' S. ; and 
Long. 720 E, • ^ hurricane that lasted 40 hours, wind from N. E. to S. W, 
Barometer fell to 28.20, bulwarks carried away, sails split, etc. 

The Mary Stoddart experienced on the 22nd and 23rd April, in Lat. 10** 30' 
S. ; and Long. 80** 50' E., a severe hurricane, wind from N. E. to S. W. 
Barometer 29.10, bulwarks carried away, stern dead lights stove in, and washed 
away the starboard cabin, rudder damaged ; put into this port for repairs. 

On the 23rd April, in Lat. 9*> 18' S. ; and Long. 84** K. ; the Pemberton 
experienced a hurricane; wind from N. N. W, to West and W.S. W., vessel 
sprung a leak and lost the head of her rudder, and caused her to put in for re- 
pairs ; threw overboard about 1000 bales cotton. 

On the 23rd of April, the Brig Deborah being in Lat. 9*> 19' South ; Long, 
82*> 50' East, experienced a severe hurricane from N. E. to S. W., which laid 
the ship on her beam-ends for some time, the sea very heavy and the ship strain- 
ing much. It commenced at 0 o’clock a. m. and blev' severely till half past 10 
A. M. — Le Mauricien, May 24th, 1848. 

The following is from some imperfect notes hy a Civilian passenger^ 
Mr, Meldrum, Professor in the College at Bombay^ on hoard the ship 
Pemberton / 7Wi Bombay to the Mauritius; which have been kindly 
forwarded by Dr, Buist from that gentleman. 

This vessel was without either Barometer or Simpiesometer ; the 
Barometer having been broken “ the Captain did not think it at all 
important to have it repaired !” And it will be seen that the ship’s 
position is recorded on two days only, once at noon and once near the 
centre of the Cyclone, which last is however very important. 

Thursday, ^th Aprils 1848, — Wind to-day from N., sky still dark and gloomy 
with heavy cumuli ; Lat. 6«> 31' lo" S. ; Long. 83*> E. ; a heavy squall about G 
o'clock. 
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Friday , April. — Sky lowering, wind shifting about ; but it is almost calm, 
very gloomy, no observation ; in the evening dead calm, soon after cleared up 
a little towards S., and a light breeze sprung up from S. W. ; about midnight 
wind increased and blew pretty hard ; flocks of sea birds. 

Saturday, 22nd April. — Strong gale from N. by E., sky pretty clear towards 
horizon, wind shifting from N. by E. towards S. and S. by W. with great 
violence, rudder damaged by a heavy sea; sea raging, much rain ; Lat. 9® 41' 17" 
S. ; Long 83^ 55' east ; about midnight weather moderated but sea ran tremen- 
dously high. 

Sunday, 2^rd April. — At 4 a. m. wind got up again and blew from S. by W. 
with greater violence. By noon, it was at its height, bulwarks driven in (the 
top gallant masts had been housed) scrambled on deck, clouds tattered, meeting 
with the spray, lower strata appear to move in a direction contrary to {he upper, 
perhaps owing to their differei.ce in velocity. After some hours the wind began 
gradually to abate and shift towards S. and S. E. By 6 o’clock it was pretty 
quiet, sea running very high. 

Abridged Log of the Ship Samarang, Capt. Buckle, Calcutta 
to the Mauritius* — Iteduced to Civd Time, 

2Ut April. — At noon in Lat. 8« 76' S. ; Long. 86° 14' east; wiud N. E. 
b. N. Increasing breeze and squally ; course S. VV. 8 knots. Bar. 29.79; Ther. 
83‘*. r. M. wind N. E. b. E. course as before to midnight. At 10 v. m. 
moderating but Barometer (which is registered every hour) falling from 29.79 : 
at 1 p. M. to 29.68 at midnight, when squally with rain. 

22nd April. — a. m. increasing with hard squalls; wind N. E. b. E., course as 
before; 7 a. m. 8 knots to tlie S. W. Day light more moderate again. At 10 
A. M. increasing to a gale. Preparing for bad weather. Bar. falling from 29.67 at 
1 A. M. to 29.52 at noon, when wind about E. N. E. a gale. No observations 
I.at. Act. 10*^ 27' S. ; Long. 83« 34' East. Fresh gale and high sea. i*. m. wind 
E. b. N. Gale increasing, hove to at 1 p. m. 6 p. m. wind E. N. E. ; 10 p. m. 
East ; at 8, increasing to a hurricane. Bar. falling from 29.52 at 1 p. m. to 
29.39 at 6 p. M.; rising to 29.45 at 8h. and falling again to 29.39 to midnight. 

23rd April. — a. m. hurricane still increasing, wind S. E., sea tremendous. 
3 A. M. blowing with terrible fury, hove 300 bags of rice overboard. At 4, ship 
easier but hurricane still raging. All hands at the pum*ps for many hours. At 
8, wind South, squalls not so heavy. Noon hurricane more moderate. Bar. from 
29.39 at 1 A. M. to 29.50 at noon ; Ther. 76® ; Lat. Acet. 10® 32' S. ; Long. 
820 10' east. Wind South decreasing; 3 p. m. S. S. W. 8 p. m. West. Bor. 
from 29.48 at 1 p. m. to 29.62 at midnight with the gale constantly decreasing. 

24//i April.— X. M. wind S. S. W. ; at 6 a. m. S. b. W. ; Bar. from 29.62 at 
1 A. M. to 29.72 at noon, when a strong breeze at S, b. W. with a very high 
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sea. Lat. Obs. 10° 37' S. ; Long. 82° 22' east. Course and distance S. 59«» 
W, 2C9 miles in 2 days by Chr. giving IT of Southing and 93' of Easting for 
the storm current and storm wave. 

Abstract from the Log of the Barque Braemar, Capt, Tethering- 
TON, /rom Calcutta to Mauritius. — Reduced to Civil Time, 

21sf April, 1848. — At noon Lat. 6® 43' S.; Long. 88° 10' east ; Bar. 29.77 ; 
Ther. 84‘>. p. m. wind N. E. to East, steering to the S. S. W. 5 to 0 knots per 
hour. Cloudy with a confused sea on. 

22wd April. — a. m. fresh gales N. N. E. with a high rolling sea ; towards 
Noon wind N. E. b. E., sea increasing. Course always S. S. VV. Lat. 9” 01' S. 
liOng. 86® 46' east; Bar. 29.74; Ther. 82«. p. m. wind N. E. Fresh gales 
drizzling rain and a high rolling sea, 8, increasing “ icit/t heavij sens from Hn 
N. West S. E.audS. IF.” Close reefed; to 6 ^p. m. steering S. S. W. and 
afterwards South. Wind N. E., Bar. 29.54 at 4 p. m. and 29.58 at midniglit 
23rd April. — a. m. ran 48' south and hove to in Lat. 11« 9' S. ; Long. 8(V> 
28' east by Acet. ; wind N. E. (apparently) to 10 a. m. when it is marked 
E. N. E. 8 A. M. ** gale suddenly increasing.’' Noon a high turbulent st*a, 
Lat. Acet. 11® 7' S. ; Long. Acet. 85« 54' E. ; Bar. 29.45. Vessel lying 
S. S. E. drift marked L4 [ler hour with wind marked E. N. E. 2 p. m. wind 
E. N. E. Bar. 29.45. 8 i*. m. 29.35; wind veered to S. E. Midniglii a 
perfect hurricane, with a terrihe sea on, making a clear breach over all. Bur. 
midnight 29.25. 

24//i April. — 2 A. M. hurricane veered to the soutlnvard (it is marked South 
at midnight). And at 4, S. S. W, still increasing. At vessel on her beam 
ends ; Bar. 29.1 d; and being in danger of foundering cut away the inaininast ; 
4.30 p. M. Bar. began to rise ; lowest point being at 4 a. m. 29.15. Forenoon liur- 
ricaiie slightly abating, with a tremendous sea from N. West; N. East; S. E. and 
S. W. Bar. at noon rising ; Lat. ll‘> 27' S. , Long, by Acet. 85« 68' cast. r. 
M. to midnight wind S. S. W. decreasing to strong breezes. 

25//t April. — To noon moderating Irom S. S. VV. making sail. Lat. Obs. 11» 
9' S. ; Long. 85« 02' east ; Bar. 29° 70' ; I’her. 84« 00'. 

Abridged Log of the Ship Lady Sale, Capt, Castor, from Calcutta 
to the Mauritius, — Reduced to Civil Time, 

* 9.0th April, 1848.— Steady breeze at N? W. and North to midnight. 

215 ^ April, — Wind North, strong breeze and squally, increasing to noon with 
a heavy sea from the S. E. Noon Lat. Obs. 8^* 16' S.; Long. 80“ 35' East. 
Course and distance from noon 2lst S. W. ^ S. WTi. p. m. wind Norili at 0 
p. M N. E. 3.30, a heavy squall. Bar. falling to 29.40 ; from 29.70 ; (mjlhe 
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fine weather of the 20U) it is supposed, as the exact time is not given). At ll* 
hard squalls and a high sea Bar. 29.35. 

92nd April. — Preparing for bad weather. Noon hard gales and high sea, 
wind veering to the Eastward. Lat. Acct. 9^ 10^ S. ; Long, about f. m. severe 
gales £. N. £. threatening weather and dismal appearance. At 4, wind East ; 
at 6, E. S. £.; at 10, S. E. Close reefing and battening down hatches and making 
all preparations for a hurricane. 4 f. m. Bur. 29 20. Gale increasing with 
violent gusts. 

93rd April. — At 2 A. M. hove to ; Bar, 29.18; at 5, gale increasing to a 
hurricane and veering to the Southward. 5.30 sViip on her beam ends with the 
lee rail buried in llie water. Cut away the mizen mast and quarter boats and 
hove some cargo overboard. Witid veering fast to S. W. but blowing with 
indescribable violence. Bar. 29.15, At 4.30 a. m. Bar. 29.32; but abating ; 
noon Bar. 29.40. p. M. stroflg breezes S. b. W. and South, and S. b. E. at 
midnight. 

24/// April. — Fine. Noon Lat. Obs. 10° 44' S. ; Long. 81«> 24' east; wind 
S. b. E. 

*In addition to his Log, Capt. Castor has farther obliged me with the 
following notes : — 

From the 20tli April to the morning preceding the hurricane the winds pre- 
vailed mostly from N. W. to N. with a long swell rolling to the Southward from 
the N. E. with hard squulLs, accompanied with heavy showers of rain. The wind 
gradually vtjcred from N, N. E to E. and S. E. ending with indescribable fury 
ut S. to S. W. Th<fc moon was encircled with an immense halo which had 
the appearance of a dense cloud for three successive days before the Cyclone ; 
the light of the moon, and stars was uncommonly brilliant during the existence 
of the halo, a great oppression in the atmosphere was felt. Sky at night almost 
cloudless, the wind never shi/ird in this hurricane, but veered gradually, the sea 
run high, and rain poured down in torrcnts,accompanied with violent gusts every 
lifleen to twenty minutes. Bar. two days previous to the hurricane .stood at 
29.70, and fell gradually with the state of the weather to 29,1 5 ; and remained 
at that range during the height of the storm. It began to rise an hour or two 
before the worse part abated. After the hurricane the^ winds prevailed for two 
days from the southward and westward, light and variable, witli a long swell 
from the S. E. 

JV. B . — The wind was stronger than in the hurricane experienced on the 16lT» 
of November, 1839, when Coringa was inundated, but the sea less. 1 remember 
the wind in that storm shifted from four to six points, but in this it veered gru- 
duolly. • 
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Extract from a Tabular Statement of the Voyage of the H. C. Pilot 

Brig Salween, from Port Leschenault to Calcutta. — Nautical 

Time. 

21s# Aprily 1848. — Made 67 miles to the W., N. W. winds variable N. E. to 
N. N. W. Latat noon 6° 20' S. ; Long. 86® 6' east; Bar. 29.30 to 29.60; 
Ther. 81®. Light winds, squally wet weather, thunder, lightning and rain, and 
threatening appearance with a N. N. W. sen. 

22?zd April —Made 19' to the N. W. b. W. i W. only ; winds variable from 
N. E. to N. N. W. and Northerly. Lat. at noon 6® 20^ S ; Long. 85® east ; Bar. 
29.60 to 29.75; Ther. 83®. Squally wet dirty weather with a bad threatening; 
appearance ! Am sure we are not far from some very severe weather from the 
very threatening appearances of some days past. Sent top gallant masts on deck 
and made all due preparations for meeting a hurricane. Spoke II. M. Brig 
Jumna, 9 days from Bombay, running to the southward.* 

Abridged Log of the Ship Futtle Rozack, Capt, Rundle, from 
Calcutta to the Mauritius, — Civil Time. 

This able Log affords a valuable and instructive eicaniplc of a ship 
being caught in frotii. of a Cyclone in the Southern Hemisphere, and 
though bound to the W. S. Westward running to the N. Westward to 
allow the centre to pass. The passages in italics are so marked by 
myself, and I may add that the Futtle Rozack is a heavy sailing ship, 
and was deeply laden with rice and coolies. 

From the \7th April, when in Lat. 5® 53' S. ; Long. 86" 4' East at 
noon to the — 

19#/i of April . — At noon in Lat. 7® 38' S. ; Long. 85® 36' east ; the ship had 
light variable winds all round the compass with calms and squally appearances 
at times ; the Bar. being on I7lh at noon at 29.71 ; Simp, at 29.27 and Ther. 
84®; and on the 19lh Bar. 29.60; Simp. 29.27; Ther. 82®. On the 18th, 
Capt. Rundle remarks — “ Noon light breeze and cloudy, Bar. and Simp, very 
low and have been gradually going down this last four days. Preparing for bad 
weather.’' And p. m., again, that ‘^the weather is suspicious, or rather that the 
continued fall of the Bar. and Simp, is so, but the weather altogether does not 
appear to indicate the approach of any great change more than we might 
c^Kpect on the verge of the S. E. trade, dthough this heavy S. E. swell rolling 
up is suspicious.” 

* 1 regret much that this Register is in Nautical Time and that there is no hour 
affixed to this notice. 
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On the 19th April. — From a. m. to noon winds variable from N. N, E.; North- 
West ; W. S. W. ; S. W. b. W. and S. W. ship running to the S. S. W., S- 
W. b. S ; South ; S. S. E. and S. E. from 2 to 7 knots ; squally unsettled weather 
and S. E. swell. Noon moderate. Light S. S. W. breeze, heavy sea with dark 
ponderous masses of clouds rolling up from the southward to the zenith and 
then gradually disappearing. Lat. Indiff. Obs. 7.38 S. ; Long. 85o 36' East . 
Bar. 29.60 ; Simp. 29.27 ; Ther. 82«. p. M. S. E. airs and a stationary bank 
of dark Nimbi to the S. Eastward. Clouds a. m. Cumuli, cumulo-strata, and 
dense packed Nimbi. To midnight wind increasing and decreasing from the 
S. E. every 3 or 4 hours. 

20//* April. — A. M. winds East to N. E. and E. N. E. at 10 a. m., and 
moderate. Ship making from 7 to 4.4 knots to the S. S. W. Noon Lat. Acct. 
9® 14' S.; Long. B.'i® U' East ; Bar. 29.52; Simp. 29.20 ; Ther. 83o p. 
wind N. B. ; Iv N. E. and East at 6 p. m. when again S. East, E. N. E. and 
N. N. E. to midnight. At 4, clear sky to the North, and dark and heavy to the 
Southward, midnight fresh N. N. E. breeze and very heavy rain clouds, p. m. 
dense strata. 

.21,s/ April. — A. M. strong squalls N. E. veering to East and to E. S. E. ; 
at 4 A. M. with heavy rain ; daylight strong gales and heavy gea. Weather like 
the commencement of a strong trade, but Bar. and Simp, too low to teel satis- 
fied with appearances. Noon fresh gales S. E. (from 10 a. m.) Lat. Obs. 10° 
23' S.; Long. Chr. 84.5; Bar, 29..55 ; Simp. 29.20; Ther. 83°. Clouds 
a. m. (3irr(i cumuli, leaden stratus to S. E. p. m. threatening weather to the 
Southward, wind S. E. ; at 2, S. S. E. veering to E. b. S. ; at midnight marked 
S. E. again ; at 5, st»ng gales, and at 8, heavy gusts at intervals with a frightful 
turbulent swell and a confused sea breaking heavily all round ^ as if the ship was 
surrounded by coral reefs.” From 9 to midnight more moderate. Bar. 29.54 ; 
Simp. 29.18; Ther. 82°. Clouds r. M. leaden coloured. 

22m/ April. — A. M. wind E. S. E. to S. E. 10 a. m. S. E. b. S. At noon 
S. E. 2 A. M. dense threatening arched banks, continually rising from S. E. 
with much rain and tremendous squalls. 9, squalls continue with frequent 
lulls. Bar. at 29.48 and continuing to fall. Feding convinced that if' we stand 
unp farther to the Southward ( S. W.) wc shall get involved^ and that the storm is 
tearing down on us from the Eastward^ At 10, stood away N. W. to get clear of 
its influence. At 11, very high sea at intervals, strong squalls, wind veering to 
the Southward. (S. E. b. S.) Noon the same with a gloomy leaden appearance; 
Lut. D.U. 11® 30' S.; Lony. oa® 4§' East ; Bar. 29.50 ; Simp. 29.21; Thlr. 
82°. Clouds A. M. heavy low leaden strata. Ship now running 6 knots to the 
N W. p. M. more moderate ; under close reefed fore and main topsails ; at 2. 
tremendous turbulent slU rising in heaps. Wind S. S. E. at 1 ; S. b. E. at 
3* S. S. £. at 5 p. M. ; after which alternating from S. I £. to S. £. to mid- 
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night. At 3 p. M. same gales. Sun inclined to break through the clouds. At 
6, squalls less frequent. A red lurid appearance to the W. N. W. Bar. from 
29.49 to 29.52 ; at 9 i>. m. Simp. 29.19 to 29.93. Ther. 81». Midnight thick 
weather and rain. Clouds, heavy stratus. Stationary cirrus over all. 

23rd April, — a. m. less wind and sea except in the squalls, with occasional 
rain. Wind S. b. E. to S. E to 5 a. m. when South to noon. Bar. 29.49 to 
29.54; Simp. 29.16 to 29.20; Ther. 82^; 2.20 a. m. moon and stars shining 
brightly. Ship running to the N. W. till 10 a. m. when North till noon. Day- 
light more sea ; at 6 a. m. 6ne and clear over head, moon shining brightly. 
Lofty wavy cirrus from N. E. to S. W.- Gloomy appearance towards the 
horizon from North to Eastward and S. \VesiwQ.Y(lttrt'mcndoits high cM7'ling seas at 
intervals,^ At 8, wind South; lofty cirri and dark cumnlo-strata with rounded 
edges rolling up from S. S. E. Less wind, Bar. rising, bore away to North at 
10 A. M. Noon moderating from over head, but threatening spherical cumulo- 
strata rolling up from Southward with tremendom (nxryrou'n seas at intervals. 
Wind moderating. Lat. Obs. 9° 45' S. ; Long. 80® 2tV East ; Bar. 29.54 ; 
Simp. 29 20 ; Ther. 82^. p. m. kept a N. E. course ; at 2 steady gales South to 
S. b. E. thick and threatening appearance to Southwanl and tremendous seas at 
intervals. At 4, Cyclone seeming to have a slow progression to the Westward ; 
resolved instead of sle‘*iing to get to the Eastward of it (behind it) to run to 
the Westward, and should we find it coming up again can easily get out of its 
influence by running to the Northward. Stood to the Westward at 9 i*. m. 10, 
light squalls with rain at intervals from arched Nimbi rising from the South 
and rapidly approaching the zenith ; stars visible but sickly appearance. Wind 
Soulli to S. b. E. throughout. Bar, i*. m. 29.50 to 29 50; Simp. 29.18 to 
29.24; Ther. 82« Clouds; packed daik cumuli to S. East: Stationary cirri 
over all. 

April. — Weather gradually becoming fi’ie. Winds moderate at South 
to S. b. E. to noon, when Lat. .39' S, ; Long. 78*> 37' Ea.st ; Bar. 29.60; 
Simp. 29.22; Ther. 83°. At 4 a. m. ponderous clouds to S. East, scud flying 
with great rapidity to the Northward. 

The following extract is from the Calcutta Englishman. I have 
been unable to obtain a copy of the Ilardwicke's Log, 

A friend has sent us the following extract from the letter of a pas- 
senger on board the Earl of Ilardwicke : — 

* These high curling seas at intervals appear well worthy of consideration, 1 have 
often met with notices of them. They are no doubt the resultant waves of the dis- 
tant Cyclone forces. 
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" From the 18th March, 1848, the day on which the liardwicke left the Sand 
Heads, until the 19th April, wc had hot sultry calm weather, but upon the 22d 
April, 1848, in Lat. South ; Long. 83o East; we had a fearful hurricane, 
which lasted 3 days. It blew from the S. E. and, under Providence, I consider 
that Mr. Piddington’s instructions saved us from being foundered. Tlie Captain, 
Lewis Browne, had been studying his book a whole month before the hurricane 
commenced, so that, when it did come, he was prepared, and being in the 
proper spot he layllo, and so the storm passed u>=. I have been to sea pretty 
often, but I never saw anytliing so awful as the sea during the three days that 
we lay to. I forgot to get the extract from the Log; but get it you must, as it 
will be a good link in the chain of this invaluable branch of knowledge.” 

In a letter from Capt. Faucon, xAmerican Brig Frolic, lie mentions 
that“*“ • 

The Omu'lic of Glasgow, from Calcutta to Liverpool, reports, that on Sunday 
last, April 23rd, 1048, he was in 8« S.; and 09“ East; had a heavy gale from 
the Westward ; lost top gallant niusts, jibboom, &c. and sprung his bowsprit. 
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li ; 10 S. E. b. S. Noon Noon 29.50 29.21 ^ 9 heavy squalls and frequent lulls. 

S E. b. S. p. M . more p. y. 29.49 29.19 * At 10 stood N. W. to clear the 

moderate. Wind S. S. E. 29.52 28.93 Cyclone. Iliinning6 knots to the N. 

to S. } E. and S. E. Midnight thick weather and 

rain. 
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PART III. 

I DOW proceed to state briefly the grounds upon which the tracks of 
these Cyclones are laid down on the Chart, beginning with that of the 
Sir Howard Douglas. 

I have first given the logs of two vessels to the Eastward, the Isahella 
Blyth and Wellesley f of whicli the first certainly had the rearward 
swellf of the advancing Cyclone on the loth, when the outer circum- 
ference of its S. E. quadrant might have been at about IL’O miles from 
her position ; and Captain Baylis very truly conjectures from the 
“confused heavy swell from the Westward” wliich was that of the 
Cyclone, and the lesser swell from the Eastward wdiich was occasioned 
by the Trade wind, that “it must have been blowing hard somewhere to 
the Westward” of his position. 

The Wellesley it will be recollected, was also a homeward bound 
ship, but she was on the 12th in 10*^ 43' South and had then had the 
commencement of her gale since the 1 1th. As on the 12th she had tike 
wind at N. N. W. which makes the centre bear from her W. S. W. 
it is difficult to sunjiose, without any intermediate evidence, that her 
Cyclone, if it was one, was the same as that of tlie Sir Howard Douglas 
on the 1 5th, 1 have therefore marked her track on the Chart rather 
as giving another laudable instance of the caution necessary in this dan- 
gerous tract of the Ocean. ^ 

We now com^ to the three ships near to which the centre must have 
passed between the loth and Uith wliich are the Sir Howard Douglas 
Admiral Moorsoni, and Folly^ all of which had, by noon on the loth, the 
Cyclone evidently commencing with strong gales from the S. E. and were 
running up to the Northward lo cross in front of it, in entire ignorance of 
their danger in so doing. But of these three ships the position of the 
Polly is as we shall see altogether uncertain, and that of the Admiral 
Moorsom also, on the next day, is a mere estimation. Taking as nearly as 

* A statement, from memory, by the master of the Barque Iris was also forwarded 
to me by Captain Twynbam ; but this vessel was on the 10th, in 12® South and 90° 
Ekst when the weather became so suspicious *as to induce Captain Twynhitm to be- 
lieve he was passing near a Cyclone to the Westward of him, which indeed may have 
been the case, but it was not that of the Sir Howard Douglas ; and as no Baioine- 
trical observations were made it is not certain even that itawas a Cyclone. It might 
have been the Welhsley^s. , 

t See Col. Reid’s new Work on Storms and the Variable Winds. 
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may be, a mean position for the centre of the Cyclone from the imperfect 
data given in the logs I should place it at this time in Lat. 9^ 5' S. ; 
Long. 8 1*’ 55^ East ; and as it passed a little after midnight close to the 
Northward of the Sir Howard Douglas^ when she was upset, its rate of 
travelling may have been not quite 1 1 miles an hour, on a W. S. W. 
course. I have also marked the position of the Sir Henry Vottinger^ 
as given by Captain Baylis, but as he docs not say at what time on the 
14th, nor with what wind she cut away her foremast, wc can only infer 
that the Cyclone certainly came down from the E. N. E. as we have 
marked its track and that probably she was close to, or at its centre. 

We then find that it passed close to the North of the Polly, and to 
the South of the Admiral Moorsom between 3 p. m. of the 1.5 th and 
5 A. M. of the IGth; though the positions of the vessels must be 
to some extent uncertain, as they were all running at night before a 
furious gale increasing rapidly to a hurricane ; when all hands in a 
merchantman have full employment, and the log is usually marked 
the next day from recollection. We may infer that the Sir Howard 
Douglas' run is perhaps under-marked, for this direction of the track 
makes the centre pass at 33 miles distance from her, and from her log 
and low Barometer she may have been somewhat closer to it ; judging 
also from the rapid veering of the wind with her after she went over. 

After the track is carried past this group of vessels we have no 
farther data than the Log of the Strahane, which ship no doubt expe- 
rienced the same Cyclone, for we sec from Captain Anderson’s well 
kept notes* that he was watching and noting the atmospheric indi- 
cations on the I Cth ; and it is highly instructive to compare his remarks 
on the sea of the advancing storm with those of Captain Baylis of 
the Isabella Blyth in its rear, to see how perfectly good observers on 
opposite sides of the same Cyclone are warned of its approach or 
vicinity by these too-much-ncglected signs. 

The Log of the Victoria is so imperfect as regards position that we 


* They are still but notes, and I shoftld have been glad to have had the whole 
Log with tuem, for the point at which the track of the Cyclone crosses the ship’s 
track is somewhat uncertain, because we have not her exact run, hour by hour to 
calculate with, but only tl|p distance from noon to noon, whereas she was no doubt 
going much faster in the first than in the latter port of this twenty .four hours. 
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can make uo use of itj farther than to say that it seems pretty closely 
to corroborate our estimation of the track ; for from where she is marked 
in the Chart on the 15th (which is still but an approximate position) 
she had only to run down with the North Westerly gale which she must 
have had thereabouts, to plunge into and cross the track of the Cyclone 
in its rear as she evidently did. Her damage and narrow escape from 
foundering, as well as that of the Sir Howard Douglas^ and the narrow 
escapes of the Polly and Admiral Moorsom from far worse loss than they 
Buffered, are all instances of lamentable error; for they might all have 
escaped with a close-reefed-topsail breeze by heaving to for six hours, 
or if in the cases of the Polly and Admiral Moorsom they had thought 
it right, upon cool calculation, to risk crossing in front, they should 
hare kept to the Westward far enough to maintain their Barometers 
without any farther fall, and even to raise them a little ; without which 
their running was decidedly unsafe ; and was indeed at no time worth 
the risk for the short amount of time and distance which it could 
have saved. 

Returning to the details of the track : We find that noticing carefully 
the indications of the weather the Strabane ran up from Noon of the 
16th to Noon of the 17th on a N^. 30^ East course, so as to cross in 
front of the Cyclone and allow it to pass astern of her.* She 
had the wind about South at Noon, placing the centre {if the Cy- 
clone had commenced) due East of her and veering to West and finally 
to “ a furious gale” at N. W. at midnight ; 30 that the Cyclone had 
passed just astern of the vessel in the interval between Noon and mid- 
night. 

As before noted we have not the exact run, neither have we the 
hours at which the winds were certainly at the points marked ; so that 
we cannot exactly lay down the point at which the Cyclone’s track 
crossed that of the ship, but as her position is carefully given, there is 
no doubt that, from that of the Polly and Admiral Moorsom the track 

* Which however was done too closely for perfect safety ; a North course or 
even one to the N. b. W. would have been a safer one, as carrying the ship more 
rapidly across the line of the track, which she would have possibly have done so as 
to run easily to the N. Eastward when the Westerly part of the vortex reached her. 
In questions like this however, all depends upon the^oint at which a vessel in a 
heavy breeze and aea steers best, and what the heave of the sea is. 
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curved considerably to the Southward and again to the North, to pass 
as it did so close to the South of the Strabane, so as to bring the wind 
from South to North West in 12 hours, and to depress her Barometer 
from 29.50 to 29.40.* 

With regard to the rate of travelling we can only say that it seems 
evidently by the short duration of that part of the Cyclone which was 
of hurricane violence, and judging also from the estimated positions of 
the centres on the 15th and 1 6th, and midnight of the 16th and 17th 
that it cannot have been below 15 or 16 miles an hour. The rapid 
and sudden fall of the Barometers of the Polly and Admiral Moorsom 
within a short period shews that, for them, the more violent part was of 
limited extent but proportionably severe. The Barometer of the Sir 
U, Douglas did not indicate this peculiarity, but it may have been a 
more sluggish instrument. 

A curious remark is made at the close of the Polhfs Log, viz. that 
the observations between the 15th and 19th shewed that the ship must 
have been drifted four degrees to the Westward in the hurricane ! Now 
this is scarcely possible, for the other ships would also have been 
carried to the Westward and no doubt have noticed it, to say nothing 
that the hurricane part of the storm did not last more than 24 hours 
at most, so that we must suppose here a storm wave of 10 miles an 
hour ! which is quite unprecedented. 1 should rather suppose some 
error in the observiftions ? or that the Chronometer ha(} been injured 
during the Cyclone ? We must not forget however that this throws 
much uncertainty on the Pollfs position, and thus our track may not 
have been quite so abruptly curved as we have made it. Yet it is 
clear that we have yet much to learn regarding the tracks in this 
quarter of the Ocean ; and such a one as is shewn by these ships’ Logs 
may doubtless occur, and the Mariner has here another caution when a 
Cyclone is commencing with him. 

The Jumna’s Cyclonesp. 

The following are the considerations upon which the track of these 
Cyclones are laid down. * 

* By a Barometer diagram which is sent with the extract the Barometer seems 
to have been at its lowest at about 3 a. m. of the 17th (probably an error) though 
the Log states it to havcP risen after midnight. The Simpiesometer both by the 
Log and diagram appears to have been lowest at about midnight. 

3 c 2 
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We find, that on the 2 1st of April, tlie Braemar in 6® 43' S. and 
88° 1 0' East had cloudy \^eather with a confused sea ; and the wind from 
N. E, to East, her Barometer being still at 29.77 ; and that the Sama- 
rang. Lady Sale and Suit any all very near each other, but 140 miles 
to the S. W. of the-Broe^warhad also strong Northerly and N. Easterly 
breezes, increasing, and with 8qualls,and their Barometers falling ; and by 
midnight they were all preparing for bad weather. We cannot from this 
infer anything as to the existence of a Cyclone to the N. Westward of 
them on this day at Noon, and indeed had any existed it would have 
been felt by the Jumna and Salween, both of which were in that 
direction, the Salween being only 130* to the W. b. N. of the Braemar, 

But at 320 miles to the S. West of the Braemar and 180 to the S. 
West of the Sultany, Lady Sale and Samarang, it appears that the 
Futile Rozack having had the wind in strong squalls from N. E. to 
E. S. E. and S. E. at Noon, had by 5 p. m. strong gales with heavy 
gusts, turbulent swell and confused sea, with her Barometer at 29.55 
and 29.54. At midnight it did not fall more, because she was still 
running to the W.. S, W. and S. W. and out of the Cyclone circle, if 
we take it now to have been one, as it seems by her Log to have just 
commenced, or formed, (or descended) somewhere to the N. W. of her. 

It was midnight also before the Pemberton began to experience any 
bad weather. She being at this time perhaps with the light winds 
and calms described in the note, in about 7^° S. and 82° 50' East, and 
indeed, if the winds are correctly noted in the newspaper account, 
which was no doubt the Captain’s report, the Cyclone of this ship 
and the Deborah was a small one travelling rapidly to the S. East, a 
very unusual track hereabouts. 1 shall revert again to these vessels 
and I notice them now merely to shew that, for this day, the PembertorC s 
position could have no relation to the Futile Rozack' s bad weather. 
The newspaper position I take to have been as usual about where the gale 
was most severe, and Mr. Meldrum’s to be the calculated position at 
noon of the 22nd, and that the date given by the Captain is that of the 
worst weather on the 23rd, when thq vessel had drifted back to the 
Northward. 

On the 22nd of April, we find that the Braemar had run down 1 60 
miles to the S. S. W. and South with fresh g-^les and drizzling rain 
from the N. E. b. £. to N. East, and a high rolling sea ; her Barometer 
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falling from 29.74 at Noon to 29.54 at 4 p. m. The next ships to 
her are : — 

The Samarang 200 miles to the W. S. W. with the wind about 
£. N. E. The Sultany about 130 miles to the W. b. S. and the 
Lady Sale about 115 miles to the W ^ S> with the wind about £. N. E. 
and these vessels had all by noou gales, or every indication of bad 
weather. The note of the Deborah affords us no information as to 
the weather on the 22nd, and the Demhertoii e has no position. As 
however, both these vessels were from Eombay we may take them, 
like the Junina^ to have been running down to the S. b. W. or S. S. W. 
at most, to get the trade wind as soon as they could. The hearings of 
the centre from the Samarang, Sultany and Lady Sale will not 
cross so as to meet at any point near enough to assume it as a centre, 
and if the centre was at all distant the circle would include H. M, S. 
Jumna and the 11. C. P. V. Salween, And we know of the first that she 
“had the usual fair (westerly) winds witli heavy squalls thunder and 
lightning” till the 23td of April, and of the Salween at 1/0 miles to 
the N. N. W. of the Braemar, that though, as with all the ships, she 
had very threatening appearances, yet it was fine enough to allow her 
to speak the Jumna, 

Heuce we may suppose that, if the Cyclone was formed at Noon of 
this day, it was only so overhead, and was settling down : perhaps 
unequally ; i. c. #ith its S. Eastern and Southern quadrants more 
inclined to the earth than the Northern and North Western ones ; or 
that the Westerly Monsoon was still strong enough to the Northward 
to force its way beneath and impede the due surface action of that side 
of it. I do not mean as regards the wind, but as regards its electric 
action. The mere wiuds only would have assisted each other, both 
being from the Westward. We cannot thus fairly assign any centre 
to this Cyclone for the 22nd. 

We find that the Futtle Bozack, which ship on the 21st had every 
indication of a Cyclone to the Northward and Eastward of her, ran on 
to tlie S.. W. with the S. Easterly, gales of its S, West quadrant till her 
Barometer fell to 29.48 ; and at 10 a. m. bore up to the N. W. to get 
out of it, bringing the wind to S. S. E. at 5 p. m. and to S. East 
and S. east at midnight, so that we may suppose, with so accurate an 
observer as Captain Bundle, and the full detail of his careful obser* 
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vations that there really was a smaller precursor Cyclone in his wake 
as he supposes, on the 21st and 22Qd, and that it passed near to the 
Hardwicke by the imperfect newspaper notice which 1 have obtained, 
that ship being only 25 miles to the South a little East of the Futtle 
Rozack* 

On the 23rd of April . — Taking the ships now from the Westward* 
we see that the Deborah had on this day a small Cyclone centre crossing 
her which is called a hurricane, and lasted for four hours only. It is 
difficult to say from such scant information if this had any relation to 
the next ship’s hurricane, the Pemberton, which appears from Mr. 
Meldrum’s account to have had the centre of the Cyclone passing over 
her not far from the spot of which he has given the Lat. and Long, 
on the 22ad, but as we are quite in the dark as to whether she was 
running or hove to ; and as the copy of his letter sent me from 
Bombay differs from the newspaper report, we can merely take the 
whole as a sort of confirmation, but nothing else. The shift given by 
the newspaper report, N. N. W. to W. S. W. would also give a Cyclone 
track to the S. E. like that of the Deborah; and as the Pemberton was 
a cotton-laden ship bound to England, she probably ran on as long as 
she could do so under the temptation of the fair wind from N. N. W. 
I should take the Deborah's to be a separate Cyclone of small dimen- 
sions, but it is scarcely possible to trust to these scant, and so frequently 
erroneous newspaper notices. ^ 

We have next the Log of the Lady Sale, but unfortunately her 
positions are only given on the 2i8t and 24th, and the extract from 
her log giving no distances run, or rate of drift, I cannot work up the 
dead reckoning. We can only then estimate roughly that as her track 
and drift cross that of the Cyclone, and as she was evidently hove to 
close on the western verge of the centre at 4 p. m. on the 22nd, she 
had probably run down about 200 miles from her position on the 21st 
before she hove to ; which would place her at that time, i. e. 2 a. m. 
23rd, in Lat. 9** 44' S. ; Long. 43' East, when, as the wind is 
marked due East in her log, she had the centre North from her, and 
between this time and noon of the 23rd the centre, as we see from 

* Because from the shifts given in the notices of the Deborah, Pemberton and 
others, N. £. to S. W., it is clear that their Cyclone wac travelling to the S, East* 
ward 1 a very unusual track, but one fully shewn to be correct by all the Logs. . 
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the Teering of the wind, was passing her close to the N. Eastward while 
she was hove to ; the Cyclone leaving lier with a strong breeze only, 
from the Southward, by noon of the 23rd, when she might be about 
172 miles West from the position of H. M. S. Jumna at that time, 
which would give about 150 miles for the semi-diameter of the Cyclone 
taking the Jumna to have been at noon close on the eastern verge of 
the centre. 

The next ship, and she must have been not far from the Lady Sale, 
is the Samar any. We find that her Easterly gale had increased to a 
hurricane from E. b. N. by 8 p. m. of the 22nd ; and that at midnight 
her Barometer had fallen to its lowest, 29.39, with the wind about 
E. S E. veering to South at 8 a. m., and moderating with the Barometer 
at 29.50 by Noon. Hence it is clear that the centre passed her to the 
Eastward, and if we take the average strength and shift of the wind to 
have been from E. N. E. when it is described on the 22d as an 
increasing gale, obliging the ship to be hove to, to South, this would 
give a S. E. b, E. course for the body of the Cyclone. 

We have then the Sultany to the N. Eastward in about 9“ 32^ S. ; 
and about 83® 27' East, or not quite midway from the Pemberton and 
Deborah, a little more than 100 miles N. E. of the Lady Sale, and 
not quite 100 miles N. West of the Jumna; and we find that at noon, 
in about this position, she must have been at the centre since she had 
“ the wind all round the compass with a dreadful sea and thick dense 
atmosphere, the vessel lying with her lee gunwale in the water.*’* 

H. M. S. Jumnay to which w'c now come, has her position also as well 
ascertained as that of vessels can be in weather of this nature, and so 
far better than the Sultanfe that the Jumna was going free and the 
Sultany's drift only can be estimated. We see that she was at 
the distance of 98 miles to the S. E. b. East of the Sultany, which 
would have given her if she had the same Cyclone a N. E. b, N. 
wind, instead of which we find she had one to t^e Westward of North 
that is N. N. W. ! at Noon, or one differing five points. This is not 
reasonably reconcileable and we may either suppose that H. M. S. 
Jumna had a smaller Cyclone travelling down with her, in her run on 
this day, and that it was about the spot where the Sultany s and 

* The Sultany is one^of the finest ships out of the Port of Calcutta, of 1000 
tons burden, and ably commanded. We see that she was fully prepared for the 
hurricane, though from'its unusual track she was involved in it. 
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Jumna's Cyclones met that the latter vessel was upsets or that there 
were some excessive incurvings of the winds with her at this distance 
from the centre.* 

For we find by the Jumna's Log that she had the usual hue and 
squally weather up to 3 a. m. on the 23rd, when it came on to blow 
from the N. West ; and at 5, veered to West ; at 6, to W. N. W. ; and 
at I past 8, to Noon it was N. N. W. and r. m. N. b. W. 

Now the Suit any before, and up to Noon, had her Cyclone to the 
N. W. of her position, and though it is true that a storm circle which 
would include the Braemar and Mary Stoddart^ both of which ships 
had a full hurricane on the 23rd, would also include the Jumna's posi- 
tion and run, yet it is diihcult to allow so great a discrepancy in the 
position of the centre as denoted by the witid points shewn above ; 
and this is farther strengthened by the fact that the winds on board 
the Jumna, though marked most carefully (nine times in the 24 hours 
on the 22nd, and twelve times in the Log of the 23rd), are never to the 
Eastward of North ; which we certainly must suj»pose they would 
sometimes have been if the bearing of the centre had been so far to 
the North Westward of the Jumna as the Sultamj s position, whether 
over or under-stated, shews. We may also remark that even at the 
calm centre and close upon it the Jumna's Log shews only vibrations 
of two points till the wind finally settled at S. W. after the shift. 

Thus we are reduced to the first supposition, which is that the 
Jumna was bringing down with her another small Cyclone, and if we 
admit this, and that it was for a time travelling on a track gradually 
approaching her as shewn by the steady fall of her Barometer, we can 
easily understand that at the point where the two approximated and 
combined, the fury of the tempest might be much augmented and the 
track subject to some variation.f I proceed to examine the Jumna's 

* Five points is not an excessive incurving of the wind when near the centre, 
but at this distance it would seem to be so. See Sailor’s Horn Book, pp. 70 to 75, 
on the incurving of winds. The wind was of course accurately marked on board of 
the Man-of-War, and 1 do not recollect that wc have any detailed Log of a Man- 
of-War in recent days in the Eastern Seas in an open Ocean. Those of U. M. S. 
in the China Seas cited in my Seventeenth Memoir are all within a short distance of 
the land. 

t This certainly occurs with hail storms, as satisfacto'-ily shewn by the Count de 
Tristan in the Annalea de la Societe Royale d 'Orleans. See Quarterly Journal of 
Science for 1829, p. 214. 
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Log more closely so as clearly to set forth the reasons on which this 
opinion is founded. We shall find moreover that the Braemar*s 
Cyclone was a separate one from those of the Jumna and Sultany. 

First : we have her position at 3 a. m. of the 23rd as marked on 
the chart when it “ came on to blow.” The wind is marked at N. 
in the Log* and West at 5 a. m. though the copy of Lieut. Rodney's 
Admiralty letter forwarded to me by II. E. the Naval Gommander-in- 
Chief, says “ a heavy gale sprung up at Norths veering at times to 
N. N. W.” This is, at starting, a troublesome discrepancy, but I 
reconcile it by supposing that North W est was written at full length 
in the letter and the word West omitted by the copying clerks ; for it 
is difficult to suppose that three copies of the Log by difiereiit hands 
are all in error. The wind is also marked N. W. from 0 f. m. to 
midnight on the 22iid. The Barometer at 29. G4 at midiiight 22nd and 
29.57 at 3 A. m. 23rd; and the wind increasing from a force of 5 to 
7 and S.f 

Hence we may say that the Jumna had a sudden onset of a fresh 
gale, at N. W., giving her a centre bearing S. W. of her at 3 a. m. ; 
wliich by 5, when she had run 27 miles to the South and S. S. W., was 
bearing South of her (wind West) and in a run of 14-4 miles it was 
bearing S. S. W. of her, (wind W. N. W.) and in a run of 43 miles 
more, it was bearing W. S. W. of her, (wind N. N. W.) 

We can only account for these excessive veerings by attributing them 
either to incurvings of the winds or to the action of a smaller Cyclone J 
travelling down with the ship, I prefer the latter hypothesis, and have 
therefore placed upon the chart a separate diagram ui)on a plane scale 
shewing the Jumna's run, and the various bearings of the Cyclone 
centre from her at different hours, with the height of her Barometer. 

* Three coj)ieB in all. 

t Admiral Beaufort’s Numhera. 5 is a fresh breeze, 8 a fresh gale, 

J Of which we may suppose the centre to have had that spiral motion upon 
itself during^ its progress described by Mr. Redheld, making thus the meandering 
track which T have laid down in the diagram ; and even that these deviations from a 
direct line of track were occasioned by the alternate attractions and repulsions of 
the larger (Sultany^s and Braemar*H) Cyclones on each side of it, as with other 
electrified masses. It is evident that the three cannot be reconciled as one Cyclone 
till about the time of th^ Jumna's being dismasted. There is indeed one other, 
but a remote suspicion : namely, that her compasses may have been affected ? 

3 D 
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H. M. S. now ran down with the wind N. N. W. and N. b. W. 
till 4 p. M. when she reached the calm centre, but the Cyclone follow- 
ing her and probably before this time combining with the Sultan fs 
and Braemar's gave her a renewed hurricane at W. S. W. and S. 
West, when unable to lie to any longer she bore up, with the wind now 
blowing harder than the figure 12 expresses, though it had only been 
rated at 10 before the calm. This average shift of N. N. W. to S. W. 
would give a track of E. S. E. for the body of the Cyclone at this 
time, though as compared with the position of the Sultany^ not far 
from which one of the main Cyclones had certainly travelled down to 
reach the Jumna s here, the track should have been one from the 
N. W. b. N. to the S. E. b. S. so that if there was a junction of the 
three Cyclones as we have supposed, the track of the larger one was 
curved towards the smaller. The Jumna scudded before the S. W. 
hurricane till lOh. 45' p. m. when broaching to, she upset and was 
only saved from foundering by cutting away her mainmast. It is 
remarkable also that her Barometer was now lower, being at 29. IG, 
than in the calm, when it was at 29.2 1 . "Was this an effect of the meet- 
ing of the Braemars Cyclone ? 

The Cyclone 7nay indeed have curved farther to the Eastward, as we 
shall now see on consideration of the Braeman^s Log, which, I should 
premise, is one very well kept, and evidently worthy of all the credit 
which can be fairly accorded to a merchantman’s Log in comparison 
with that of a Man-of-Wnr. This ship then, on the 22nd at Noon, 
though her Barometer was still high had fresh gales at N. E. with 
drizzling rain and a high rolling sea, which was no doubt the com- 
mencement of her Cyclone, for at 8 it was “ increasing with heavy seas* 
from the N. West, S. E. and S. W.” obliging her to close reef ; the 
Barometer having fallen to 29.54 by 4 p. m. and standing at 29.58 at 
midnight. Hence it would appear that she had at Noon a Cyclone to 
the N. W. b. N. of her (wind N. E. b. E.) and that at midnight its 
centre bore N. West of her, the wind being N. E., so that though she 
had run 46^ miles S. S. W, and 37 miles South, the Cyclone had 
travelled down nearly with her like the Jimna^s. I have projected 
these circles but in part ordy, so as not to interfere with those of the 
Jumna's track, though it must be recollected that at midnight 22nd and 

* The precursor swells of the Cyclone. 
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23rd, the centre of the Braemar's Cyclone is about 100 miles to the 
South of the Jumna's probable position at the same time. And this 
too serves to shew that, like the Jumna's Cyclone, that of the Braemar 
was also of small extent, for had it been large it would have reached 
the Jumna at this time with its northern quadrants, giving her a 
N. Westerly gale of the same force ; and that at noon of the 22nd 
the Jumna could not have been far from its centre if it had existed ; 
whereas we find that she had at that time Northerly and variable 
winds (force 6) with cloudy weather, and it was not until 15 hours 
afterwards 3 a. m. 23rd, that it “ came on to blow.” 

There can be no doubt, also, that the Braemar' s Cyclone travelled 
down nearly with her, i. e. from the N. N. E. to the S. S. W. ; for as 
from noon to midnight of the 22od, she made a chord of 95 miles this 
would have given her a very considerable veering of the wind had the 
Cyclone been coming direct- towards her.* 

At 8 A. M. there is the remarkable note in the Braemar' s Log of 

gale suddenly increasing,” and the Baromettr had fallen at Noon to 
29.45, from 29.58 at midnight ; and we find that at 9 a. m. the wind 
with the Jumna veered from W. N. W. to N. N. W. increasing in 
strength from 9 to 10. We may take this, I think, to be about the 
time of junction of the two, or of the three Cyclones, as that of the 
Jumna now seems to have adopted a steady course to the Southward 
as if it had been 4)efore attracted and repelled between the Sultany's 
and the Braemar' s, which accounts for its serpentine track as shewn 
in our diagram. The land whirlwinds and simoons certainly make 
tracks of this kind, and in hail storms aud tliunder storms clouds are 
sometimes seen attracted and repelled between two others. So that 
on the supposition that the Cyclone is an electrical phasriomenon, there 
is nothing at all strange in this track of the Jumna's, and we may 
think ourselves very fortunate tliat we have so many Logs and notices 
to explain it. 

The main Cyclone evidently after this time, (Noon 23rd) passed to 
the Northward of the Braemar ; which ship was probably carried 

* A Cyclone of 100 miles in diameter requires in round numbers a run of 10 
miles for each point which the wind veers ; one of 200 miles about 20', so that the 
Braemar' 8 Cyclone could only be travelling parallel to her, and at about her own 
][ate. 
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first to the South Westward and then back to the Northward by her 
drift and the storm currents ; being so near the centre as to have the 
wind veering from £. N. E. to S. £. blowing a hurricane at midnight 
when H. M. S. Jumna was also in the adjacent quadrant running out 
of the circle, vrith her foremast only standing since lOh. 4f>' p. m. 
From the direction of the wind — and taking also into account the little 
attention which can be paid to a merchantman’s Log on the approach 
of bad weather, so that it is very often uiiderinarked, it would seem 
that the Braemar must have been much farther to the Southward than 
her Lat. and Long, by D. R. place her, but 1 have not thought it right 
to alter her position on a mere probability. There can be no doubt 
that she was close on the Southern and S. Western quadrants of the 
centre both from the rapid veering of the wind and its extreme violence, 
obliging her at 3 a. m. of the 24th to cut away her mainmast. 

From the Log of the Mary Stoddarf, there is nothing to be gleaned 
except that she had also a Cyclone thereabouts^ travelling to the 
South Eastward. The notice of the Ormelie may relate either to a 
heavy Westerly monsoon gale or to the Northern quadrants of the 
Mary Stoddards Cyclone. 

As the phsenoraenon of the vibrating track of the Jnmna*s C-yclone 
as marked on the chart is of much importance in our science if we 
allow that it really took place as I have endeavoured to shew, I have 
thought it right to print also the Log at full length*', or rather a Log 
compounded of the three separate ones in my possession by filling 
up in Lieut. Rodney’s Log of the weather, Ear. and Ther. the distances. 
1 have no Log enabling me to give the run on the 22nd, or afternoon 
of the 24th, but this is immaterial. 

I have noted carefully where discrepancies occur, but fortunately in 
all the main points as regards the veerings of the wind they all agree, 
and it is this alone which is of interest to this part of the investigation. 
The remarks of the Log I have condensed with the abridgement in 
Part IL 

* For, to add to our perplexities with these scant notices, some Captains give the 
Latitude and Longitude of their position when they consider the hurricane to have 
begun with them, and others their position when it is at its utmost fury; so that a 
hurricane in such a position means at either of the abev^e times ! and the two 
posilions may be at any distance apart. 
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Conclusion. We may first remark here, as reg;ards the practical 
part of the results, that in both the Cyclones of which we have investi- 
gated the tracks, the single one of the Sir Howard Douglas and 
the triple combination of those which I have for brevity’s sake called 
the Jumnds^ all the ships which suffered did so from their neglect or 
ignorance of the Laws of our Science, for they had nothing to do but to 
heave to for a few hours ! And again, as if they had all been perform- 
ing experiments for the instruction of their brother seamen, the whole 
of them in the first Cyclone, the Sir Howard Douglas, Admiral 
Moorsom, and Dolly, ran into the Cyclone circle from the South, the 
fair S. E. wind of the South Western quadrants tempting them to do 
so ; and all those in the other Cyclone were doing the same on tlie 
opposite quadrants of their Cyclones, and exactly from the same 
temptation. And this it will be observcil was constantly done in the 
face of their falling Barometers ! It is I know very difficult for seamen 
to bend their minds to the notion of “ throwing away a fair wind 
hecause they are afraid of a hurricane,^^ but we might also urge upon 
them that they may be creditably afraid of the displeasure of owners 
and underwriters, mid of ruin to their own pros]>ects, when the Barome- 
ter so clearly warns them that mischief is impending.* 

As regards the theoretic or rather the physical branch of our empii- 
ries we have arrived here at some very cuiious facts. 

First, the tracks from the N. Westward and N.*Eastward are corro- 
% 

boratedby and corroborate those of the H. C. S, Orwell ViiL\\Mac(jueen 
in 12^ S. ; and 100® to 104® East in January and February, 1827, 
which I have laid dovrn on the Chart of the Tracks of the Southern 
Indian Ocean in the Sailors’ Horn Book, (marked i. and f.) as well as 
some others farther East in the Timor Sea, shewing that just on the 

* The Ship Sir Howard Douglas, dismasted and with loss of rudder being 
bound to Bombay with a cargo of coals, got into Galle, from whence she again started 
for Bombay ,* but while endeavouring to get round by the Southern passage, her 
coals heated, 95 days after being wetted in the hurricane ! and she bore up for Cal- 
cutta where she had of course to be docked^. She then went to Moulmein for a 
cargo of timber, where Captain Ogilvy, whose mind, as 1 saw, was much depressed 
by his misfortunes, died. The ship I presume reached home in safety, but the 
accounts of the voyage must have shewn a fearful losi for sdme one. All this 
might have been avoided by heaving to, at G P. m. for 6 hours ! 
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verge of the Westerly monsoon and trade wind limits^ great variation 
in the tracks is to be looked for. 

Next^ the serpentine course of the Jumna* s hurricane most remark- 
ably approaches to what we have upon record in various works describ- 
ing the tracks of Tornadoes and laud-spouts or whirlwinds (many 
of them evidently electric by their effects) and hail-storms. And the 
Comte de Tristan* has satisfactorily shewn in treating of this last class 
of phaenomena, and of thunder-storms, that their clouds attract and 
cause each other to deviate from their route ; often appearing stronger 
afterwards. We require farther evidence to affirm certainly that this 
occurs with Cyclones, but there are now strong probabilities that it 
does ; and our present knowledge will serve to put the carefuk seaman 
on his guard till more is obtained, and afford many suggestions for 
intelligent observers. 

Finally : all this we see occurs in the Storm Tract to which I have 
so .often and so earnestly drawn the attention of mariners navigating 
the Indian Seas, and in which indubitably so many fatal losses and so 
much damage have occurred. And it must be now, evident to the 
most reckless that no ship can be too well prepared which has to cross 
these dangerous latitudes. 


* Annales de la Societc Royale d’ Orleans, before quoted p. 



390 


On the BueUetarm of India, 


[No. 5. 

On the Dust-storms of India. By P. Baddelby^ Esa. 

B. M. S.y Surgeon Arty. Lahore. 

(From the PhUoaophical Magazine and Journal of August y 1850.^ 

, The Editor reprints this paper with great pleasure ; not only as another of those 
triumphs of Indian research which have so often adorned the pages of the Journal, 
and BO well demonstrated to the scientific world what the energy of English minds 
alone can perform, under all the discouragements and difficulties which the experi- 
mental sciences, particularly, must meet with at every step in a state of Society so 
peculiar as that of India, but moreover as a solution of a great meteorological 
problem which opens a new page of the Book of Nature in that vast and yet un- 
wrought mine of science. We trust that Dr. Baddeley will continue his valuable 
researches in the great field which he has before him. — Ed. Jour. 


Gentlemen, 


« Lahore, April 18, 1850. 


I have only an hour or two to spare before the Indian mail leaves 
this, to give you a few notes regarding dust-storms, which are 
very prevalent in this part of India during the dry months of April, 
May and June, that is, before the setting in of the rainy season. 

My observations on this subject have extended as far back as the 
hot weather of 1847, when I first came to Lahore, and the result is 


as follows .* — Dust-storms are caused by spiral columns of the electric 
fluid passing from the atmosphere to the earth ; they have an onward 
motion — a revolving motion, like revolving storms at sea — and a 
peculiar spiral motion from above downwards, like a corkscrew. It 
seems probable that in an extensive dust-storm there are many of 
these columns moving on together in the same flirection ; and during 
the continuance of the storm, many sudden gusts take place at in- 
tervals, during which time the electric tension is at its maximum. 
These storms hereabouts mostly commence from the north-west or 
west and in the course of an hour, more or less, they have nearly 
completed the circle, and have passed onwards. 

Precisely the same phenomena, in kind, are observable in all cases 
of dust-storms : from the one of a few inches in diameter to those 


that extend for fifty miles and upw.jrds, the phenomena are identical. 
It is a curious fact that some of the smaller dust-storms occasion- 


ally seen in extensive and arid plains, both in the country and in 
Affghanistan above the Bolan Pass, called in familiar lAaguage ** Devils,” 
are either stationary for a long time, that is, upwards of an hour. 
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Oi^earlj so ; and during the whole of this time the dust and mi- 
nute bodies on the ground are kept whirling above into the air. In 
other cases these small dust-storms are seen slowly advancing, and 
when numerous, usually proceed in the same direction. Birds, kites 
and vultures, are often seen soaring high up, just above these spots, 
apparently following the direction of the column, as if enjoying it.* My 
idea is, that the phsenomena connected with dust-storms are identical 
with those present in waterspouts and white squalls at sea, and re- 
volving storms and tornadoes of all kinds ; and that they originate from 
the same cause, viz. moving columns of electricity. 

In 1847, at Lahore, being desirous of ascertaining the nature of 
dust-storms, 1 projected into the air an insulated copper wkre on a 
bamboo on the top of my house, and brought the wire into my room, 
and connected it with a gold-leaf electrometer and a detached wire 
communicating with the earth. A day or two after, during the 
passage of a small dust-storm, I had the pleasure of observing the 
electric fluid passing in vivid sparks from one wire to another, and of 
course strongly affecting the electrometer. The thing was now explained ; 
and since then I have by the same means observed at least sixty dust- 
storms of various sizes, all presenting the same phsenomena in kind. 

I have commonly observed that, towards the close of a storm of this 
kind, a fall of raiq suddenly takes place, and instantly the stream 
of electricity ceases, or is much diminished ; and when* it continues, 
it seems only on occasions, when the storm is severe and continues 
for some time after. The barometer steadily rises throughout. In 
this part of the world, the fluctuation of the barometric column is 
very slight, seldom more than two or three tenths of an inch at a time. 

The average height at Lahore is 1-180, corrected for temperature, 
indicating, 1 suppose, above 1150 feet above the level of the sea, 
taking 30 inches as the standard. 

A large dust-storm is usually preceded by certain peculiarities in the 
dew-point, and the manner in which the particles of dew are deposited 
on the bulb of a thermometer. My mode of taking the dew-point is, to 
plunge a common thermometer in a little ice, let it run down 20® or 

* They may be looking for prey, or involved in, and unable to fly out of, the in- 
visible part of the electrified aerial colnmn, of which the lower part only is visible 
to^s by the dust raised.— Ed. Journal. 


3 E 2 
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30° , take it out, \ivlpe it dry, hold it up to the light, and observe the 
bright spot, and continue to wipe off the dew so long as it is deposited 
and dulls the bulb : at the instant it clears off mark the temperature. 
This I have compared frequently with Darnell’ s hygrometer, cooled by 
means of chloroform, and find them both correspond with the greatest 
accuracy. 

This is a digression ; but I have no time to arrange, and must there- 
fore put down my remarks as they occur to me. 

The dew-point varies very much, but is usually many degrees below 
the temperature of the air, 20° to .50° or more. 

It also varies according to the time of year. During November last 
the mean temperature of the dew-point was about 47® , that of the air 
about 71° . 

In January 1850, dew-point 43°; in the air, 61°; and the mean 
temperature of self-registering thermometer 45°*4. 

In February 1850, mean of dew-point 48° , and air 64°*5. ^ 

April 1850, mean temperature of dew-point so far, is about 60°, and 
the air 84° . 

The sparks, or the stream of electricity, as it is seen passing from 
one wire to the other, is in some cases, and during high tension, 
doubled or trebled ; and is never straight, but invariably more or less 
crooked. 

Various kin^s of sparks are seen ; at times one end of the wire has a 
star; and from the wire, when held just beyond striking distance, a 
brush is seen curved, which, when viewed through a lens, seems com- 
posed of a stream or curved brush of bright globules, like a shower of 
mercury. 

The manner in which the electricity acts upon the dust and light 
bodies it meets with in its passage, is simple enough. I suppose the 
particles similarly electrified and mutually repulsive, and then, together 
with the whirling motion communicated to them, are whisked into the 
air. The same takes place when the electricity moves over water. 
The surface of the water becomes exposed to the electric agency ; and 
its particles, rendered mutually repulsive, are in the same way whirled 
into the air. 

At sea the waterspout is thus formed. First ^f all is seen the cloud 
descending, and beneath may be observed the water in a cone, misty 
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and agitated ; soon the cloud is seen to approach and join the latter, 
involviug both extremities in one column having a spiral motion, and 
on it moves or continues stationary. The power of electricity in raising 
bodies, when combined with this peculiar whirling motion, will account 
for fish, &c. being carried up in its vortex and afterwards discharged to 
a distance on the earth. The motion of the dust-storm may be de- 
scribed by spinning a tee-totum on a drop of ink ; and the way in which 
bodies are projected may be in like manner described, by letting fall a 
drop of ink on the centre of a tee-totum while spinning. Tn this case 
the particles of ink are thrown off at tangents ever varying, as the 
centre moves ; and perhaps it will be found, that when these kind of 
storms pass through forests, trees uprooted are distributed sqmething 
in this manner. 

The violent dust-storms are by some supposed to commence at the 
foot of the hills. I cannot t^ll if this be the case or not, but should 
think that they do not necessarily do so, as many often originate in 
extensive arid plains ; and the rarefaction of air, from great and long- 
continued heat, may be in some way connected with the oxciting 
cause. 

Some of them come on with great rapidity, as if at the rate of from 
40 to 80 miles an hour. They occur at all hours, oftentimes near 
sunset. 

The sky is clear,*and not a breath moving ; presently^ low bank of 
clouds is seen iu the horizon, which you are surprised you did not ob* 
serve before ; a few seconds have passed, and the cloud has half filled 
the hemisphere : and now there is no time to lose — it is a dust-storm, 
and helter-skelter every one rushes to get into the house in order to 
escape being caught in it. 

The electric fluid continues to stream down the conducting wire 
unremittingly during the continuance of the storm, the sparks often- 
times upwards of an inch in length, and emitting a crackling sound ; 
its intensity varying with the force of the storm, and, as before said, 
more intense during the gusts. , 

Many dust-storms occur at Lahore and in the Punjaub, generally 
during the hot and dry months, as many as seven and nine in one 
month. • 

Pue that occurred last year in the month of August seemed to have 
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come from the direction of Lica, on the Indus, to the west and by south 
of Lahore, and to have a north-easterly direction. An oflScer travelling, 
and at the distance of twenty miles or so from Lica, was suddenly 
caught in it ; his tent was blown away, and he himself knocked down 
and nearly suffocated by the sand. He stated to me that he was 
informed by one resident at Lica, that so great was its force at the 
latter place, as to crack the walls of a substantial brick dwelling in 
which the above officer had lately resided, and to uproot some trees 
about. 

The instant the insulated wire is involved in the electric current 
marked by the column of dust, down streams the electricity. 

1 have sometimes attempted to test the kind of electricity, and find 
that it is not invariably in the same state ; sometimes appearing -f-, at 
other times and changing during the storm. 

One day I caused the current to pass through a solution of cyanide 
of silver, so as to affect a small piece of copper, which was rapidly co- 
vered with a coating of silver, which upon drying peeled off. In this 
case the cyanide of silver was pure, without any salt ; but in subse- 
quent attempts to silver a wire in this way, I have not succeeded, only 
a very slight deposit taking place, which was not increased by long 
exposure to the influence. 

But in all the cases I tried subsequent to the one first alluded to, the 
oxide of silver was dissolved in cyanide of potassium. In the course of 
time bright and minute crystals were formed, transparent and colour- 
less, on a copper coin. Yours truly, 

P. Baddeley, 

Arty^ Surgeon^ Lahore. 


Tables for determining Heights by the Barometer, Computed by 
Major J. C. Hannyngton, B, N, I. 

These tables are so framed as to luring the logarithmic process into 
a purely arithmetical and very simple form. 

They are to be used as follows : 

Rule. Correct the Barometer at the station, by adding the 

correction from Table I. for the difference of temperature. • 
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Extract the Barometric Factors from Table II.^ then according as 
the Barometer at the lower station is more or less than 30 inches, 
multiply the sum or difference of these Factors, by the Factor for the 
sum of the temperatures from Table 111. The result will be the differ- 
ence of altitude in feet. 

Where great accuracy is desired a small correction for the approxi- 
mate Latitude of the place may be applied from Table lY. This is to 
be added to or taken from the computed height, according as the La- 
titude is less or more than 45^. 

Thermometers^ 

m 

Barometers, attached, detached. 

Example I. Calcutta,^ 30.131 87 . 86 

Hazaribagh, .... 28.019 78 77 

. Diff. 9 Sum 163 

Barometer at the colder station,. . 28.0 1 9 

Correction Table I. for Bar. 28, 
and Diff. 9, .028 


28.04; Factor Table II. 29.23 
30.131 „ 1.89 


Sum of the Factors, 31.12 
Factor from Table III. 06.98 


24896 

28008 

18672 

18672 


Product, Hazaribagh above Calcutta, in feet, 2084.4176 


Here it will be observed that the Barometer at the lower station 
exeeedt 30 inches ; therefore the mm of the Barometric Factors is used. 
The Latitude of HaAribagh being 24® and the elevation 2000 feet, it 
^[tpears from Table. IV. that 3 feet maj be added to the above result. 


Barometer Calcutta, . . ., 


Sum of Thermometer 163®. 
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Barometers. 


Example II. Lake, 29.950 

Mountain, 27.474 


Thermometers, 
attached^ detached. 
50 49 

44 45 


Diff. 6 Sum 94 


Barometer colder station, 27.474 

Correction for 6° Tab. 1 .017 


27.4W Factor Tab. II. 37.93 
Lake, 29.950 „ 0.72 


Difference of the Factors, 37.21 

Sum of Thermometers 94°. Factor Tab. III. .. 62.36 


22326 

11163 

7442 

22326 


Product, difference of altitude in feet, 2320.4156 

Here the Barometer at the lower station is less than 30 inches, 
therefore the difference of the Barometric Factors is used. The Lati- 
tude being 55^ it appears from Table IV., that 2 feet may be subtracted 
from the above result. 

Note on the construction of the Tables. 

Let T and T' be the temperatures of the mercury ; t and t' those of 
the air, h and h' the heights (after reduction by Tab. I.) of the Barome- 
ters, at the lower and upper stations, and \ the latitude of the place. 
Also let H express inches of the Barometrical column generally ; then, 
T^^T' 

Table I. H , being the correction of the Barometer for the 

9600 ^ 

expansion or contraction of mercury, depending on temperature. Which 
correction, being applied to the colder Barometer, is additive. 

Table II. 1000 (209 30 — 209 H), and consequently the sum or 
difference of the tabular quantities taken for h and h^ is equivalent to 
1000 (209 h — 209 h') j five figure logarithms being used. 



Difference of the 
Thermometers. 
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Table III. 60.345 ( 1 d: 

\ 900 / 

Table IT. .002695 Cos 2 X. 

The result of the tables is therefore. 

Difference of *1 60345 A , t + 64V 

level in feet, J 1 i ,002695 Cos 2 A \ 900 / 

(209 h — 209 h'). 


Table I. — Correction of the Barometer for temperature. 
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Table I. — (Contitmed.) 


I 

g 

M 

Barometer Inches. 

s 

1 

1 

H 

• 

14 

15 

16 

17 

18 

19 

20 

21 

22 

H 
a> • 

2 











'*•' a> 

O 

d> 










O 

o 

g 

Correction to be added to the colder or subtracted 

a 

Q 



from the warmer Barometer. 



i 

30 

.044 


mi 


.056 

.059 


.066 

.069 

30 

31 

•045 

.048 


.055 

.058 

.061 

.065 

.068 

HUJH 

31 

32 

.047 

.050 

1^^ 



.063 

.067 


WjjgM 

32. 

33 

.048 

.052 



n 


IBliCl 


1^9 

33 

34 

.050 

.0.53 

.057 


.064 


.071 

Wm 

liw!l 

34 

35 

.051 

.055 

1.058 

.062 

KiMja 


.073 

.077 

.080 

35 

36 

.0.52 

mmtm 

ItMil 

.064 



.075 

ESI 

miiam 

36 

37 

.054 

•058 

BTIgl 


1.069 

.073 

.077 

.081 


37 

38 

.055 

.059 

.063 

|R!3 


.075 

.079 

.083 

.087 

38 

39 

.057 

.061 


E r 9 


.077 

.081 

.085 

.089 

39 

40 

.058 


.067 

.071 

.075 

.079 

.083 

..087 

■ 

40 

41 



wir|gB 

.073 

.077 


.085 


R* 9 

41 

42 

.061 

.066 



iLOiia 


.087 

.092 

|Ri 9 

42 

43 

iilCT 

mM 

.072 

.076 

.081 

.085 

BTiia 

.094 


43 

44 

.064 




.083 

p5m 

.092 

.096 

.101 

44 

45 

.066 


Em 

.080 

mSm 

.089 


lOTKl 


45 

46 

.067 


jR^I 


.086 





46 

47 

.069 

.074 


.083 

.088 


.098 

hBkI 


47 

48 

Riwl 


ESH 

.085 

.090 


wuiia 

.105 

.110 

48 

49 

.071 

Em 

.082 

.087 



.102 

.107 

.112 

49 

50 



.083 

miztja 

E!!il 


.104 

.109 

.115 

50 

51 


BStl 

.085 

.090 

.096 

.101 

.106 

.112 

.117 

51 

52 

.076 

.081 

.0’87 

Ri 3 


.103 

.108 

.114 

.119 

52 

53 

.077 

.083 


E? 9 



.110 

.116 

.121 

53 

54 

.079 


|R^ 

EiS 

Rmfl 


.112 

.118 

.124 

54 

55 



E5yl 

E?9 



.115 

.120 

.126 

55 

56 

.082 

.087 

.093 

E!9 


.111 

.117 


.128 

56 

57 

.083 



.101 

.107 

.113 




57 

58 

.085 

ma 

mym 

witxa 

.109 

.115 

.1^ 



58 

69 

.086 

1.092 

1.098 

.104 

.111 

.117 

.123 

.129 

.135 1 

59 
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§ 




Barometer Inchee 




■ 

a 

o 

i 










g 

a> 











H 


23 

24 

25 

26 

27 

28 

29 

30 

31 

M s 












o 

a> 










o 

o 

C 

«> 

Correction to be added to the colder or subtracted 

I 

,qj 



from the warmer Barometer. 




Q 



• 






P 

0 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

0 

1 

.002 

.003 

.003 

.003 

.003 

.003 

.003 

.003 

.003 

1 

• 2 

.005 

.005 

.005 

.005 

.006 

.006 

.006 

.006 

.006 

2 

3 

.007 

.008 

.008 

.008 

.008 

.009 

.009 

.009 

.010 

3 

4 

.010 

.010 

.010 

.oil 

.011 

.012 

.012 

.013 

.013 

4 

5 

.012 

.013 

.013 

.014 

.014 

.015 

.015 

.016 

.016 

5 

6 

.014 

.015 

.016 

.016 

.017 

.018 

.018 

,019 

.019 

6 

7 

,017 

.018 

.018 

.019 

.020 

.020 

.021 

.022 

.023 

7 

8 

,019 

.020 

.021 

.022 

.022 

.023 

.024 

.025 

.026 1 

8 

9 

.022 

.023 

.023 

.024 

.025 

.026 

.027 

.028 

.029 

9 

10 

.024 

.025* 

,026 

.027 

,028 

.029 

.030 

L 031 1 

.032 

10 

11 

.026 

.028 

.029 

.030 

1.031 

.032 

.033 

.034 • 

.036 

11 

12 

.029 

.030 

.031 

-032 

.034 

.035 

.036 

.038 

.039 

12 

13 

.031 

.033 

.034 

.035 

.036 

.038 

.039 

.041 

.042 

13 

14 

.034 

.035 

.036 

.038 

.039 

.041 

.042 

.044 

.045 

14 

15 

.036 

.038 

.039 

.041 

.042 

.044 

.045 

.047 

.048 

15 

16 

.038 

.040 

.042 

.043 

.045 

.047 

.048 

.050 

.052 

16 

17 

.041 

.043 

.044 

.046 

.048 

.050 

.051 

.053 

.055 

17 

18 

.043 

.045 

.047 

.049 

.051 

•053 

.054 

.056 

.058 

18 

19 

.046 

.048 

.049 

.051 

.053 

.055 

.057 

.059 

.061 

19 

20 

.048 

.050 

.052 

.054 

.056 

.058 

.060 

.063 

.065 

20 

21 

.050 

.053 

.055 

.057 

.059 

.061 

.063 

.066 

.068 

21 

22 

.053 

.055 

.057 

.060 

.062 

.064 

.066 

.069 

.071 

22 

23 

.055 

.058 

.060 

.062 

.065 

.067 

.069 

.072 

.074 

23 

24 

.058 

.060 

.062 

.065 

my 

.070 

.073 

.075 

.077 

24 

25 

.060 

.063 

.065 

.068 

.070 

.073 

.076 

078 

.081 

25 

26 

.062 

.065 

.068 

.070 

.073 

.076 

.079 

.081 

.084 

26 

27 

.065 

.068 

.070 

.073 

•076 

.079 

.082 

.084 

.087 

27 

28 

.067 

.070 

.0« 

.076 

.079 

.082 

085 

.088 

.090 

28 

;29 

.070 

.073 

.075 

.079 

.081 

.085 . 

.088 

.091 

.094 

29 


3 F 2 
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i, 

§ 



Barometer Inches. 




1 

0) 

§ 

g 










B 

a> 

XX 

p 










H 

^ s 

23 

24 

25 

26 

27 

28 

29 

30 

31 

V • 












o 










o 

s 










a> 

u 

s 

Correction to be added to the colder or subtracted 

S 

€ 



from the warmer Barometer. 


1 

5*3 

p 










n 

30 

.072 

.075 

.0/8 

.081 

.084 

.088 

.091 

.094 

.097 

30 

31 ' 

.074 

.078 

.081 

.084 

.087 

.090 

.094 

.097 

.100 

31 

32 

.077 

.080 

.083 

.087 

.090 

.093 

.097 

.100 

.103 

32* 

33 

.079 

.083 

.086 

.089 

.093 

.096 

.100 

.103 

.106 

33 

34 

.081 

.085 

.088 

.092 

.096 

099 

.103 

.106 

.110 

34 

35 

.084 

.088 

.091 

.095 

.098 

.102 

.106 

.109 

.113 

35 

36 

.086 

.090 

.094 

.097 

.101 

.105 

.109 

.113 

.116 

36 

37 

.089 

.093 

.096 

.100 

.104 

.108 

.112 

.116 

.119 

37 

38 

.091 

.095 

.099 

.103 

.107 

111 

.115 

.119 

.123 

38 

39 

.093 

.098 

.101 

.106 

.110 

.114 

.118 

.122 

.126 

' 39 

40 

.096 

.100 

.104 

.108 

.112 

.117 

121 

.’25 

.129 

40 

41 

.098 

/1 03 

.107 

.111 

.115 

.120 

.124 

.128 

.132 

41 

42 

.101 

.105 

.109 

.114 

.118 

.123 

.127 

.131 

.136 

42 

43 

.103 

.108 

.112 

.116 

.121 

.125 

.130 

.134 

.139 

43 

44 

.105 

.110 

.114 

.119 

.124 

.128 

.133 

.138 

.142 

44 

45 

.108 

.113 

.117 

.122 

,126 

.131 

.136 

.141 

.145 

45 

46 

.110 

.115 

.120 

.125 

.129 

.134 

.139 

.144 

.148 

46 

47 

.113 

.118 

.122 

.127 

.132 

.137 

.142 

.147 

.152 

47 

48 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.150 

.155 

48 

49 

.117 

.123 

.127 

.133 

.138 

.143 

.148 

.153 

.158 

49 

50 

.120 

.125 

.130 

.135 

.141 

.146 

.151 

.156 

.161 

50 

51 

.122 

.128 

.1.33 

.138 

.143 

.149 

.154 

.159 

.165 

51 

52 

.125 

.130 

.135 

.141 

.146 

.152 

.157 

.163 

.168 

52 

53 

.127 

.133 

.138 

.144 

.149 

.1.55 

.160 

.166 

.171 

53 

54 

.129 

.135 

.140 

.146 

.152 . 

.158 

.163 

.169 

.174 

54 

55 

.132 

.138 

.143 

.149 

.155 

.160 

.166 

.172 

.177 

55 

56 

.134 

.140 

.146 

.1.52 

.157 

.163 

.169 

.175 

.181 

1 56 

57 

.137 

.143 

.148 

.154 

.160 

.166 

.172 

.178 

.184 

57 

58 

.139 

.145 

.151 

.157 

.163 

.169 

.175 

.181 

.187 

58 

59 

.141 

.148 

.153 

.160 

.166 

.172 

.178 

.184 

.190 

59. 











1850.] By the Barometer » 401 


Table II . — Factor of the Barometers. 


Barometer fourteen Inches. 

Barometer fifteen Inches. 

Inches. 

Factor, 

Inches. 

Factor. 





14.00 

330.99 


315.75 

15.00 

301.03 

15.50 

• 

286.79 


,68 

.51 

v45 

.01 

300.74 

.51 

.51 

.02 

.37 

.52 

.15 

.02 

.45 

.52 

.23 

■EEl 

.06 

.53 

314.85 

.03 

.16 

.53 

285.95 

.04 

329.75 

.54 

.56 

.04 

299.87 

.54 

.67 

.05 

.44 

.55 

.26 

.05 

.58 

.55 

.39 

.06 

,13 

.56 

313.96 

.06 

.29 

.56 

.11 

.07 

328.83 

.57 

.66 

.07 

.01 

.57 

284.83 

.08 

.52 

.58 

.36 

.08 

298.72 

.58 

.55 

.09 

.21 

.59 

.06 

.09 

.43 

.59 

.27 

14.10 

327.90 

J4.60 

312.77 

15.10 

298.14 

15.60 

284.00 

.11 

.59 

.61 

.47 

.11 

297.86 

..61 

283.72 

.12 

.29 

.62 

.17 

.12 

.57 

.62 

.44 

.13 

326.98 

.63 

311.88 

.13 

.28 

.63 

.16 

.14 

.67 

.64 

.58 

.14 

296.99 

.64 

282.88 

.15 

.36 

.65 

.28 

.15 

.71 

.65 

.61 

.16 

.06 

.66 

310.99 

.16 

.42 

.66 

.33 

.17 

325.75 

.67 

.69 

.17 

.13 

.67 

.05 

.18 

.44 

.68 

.39 

.18 

295.85 

.68 

281.77 

.19 

.14 

.69 

.10 

.19 

.56 

.69 

.50 

14.20 

324.83 

14.70 

309.80 

15.20 

295.28 

15.70 

281.22 

.21 

.53 

.71 

.51 

.21 

294.99 

.71 

280.94 

.22 

.22 

.72 

.21 

.22 

.71 

.72 

.67 

.23 

323.92 

.73 

308.92 

.23 

.42 

.73 

.39 

.24 

.61 

.74 

.62 

.24 

.13 

.74 

.12 

.25 

.31 

.75 

.33 

.25 

293.85 

.75 

279.84 

.26 


.76 

.03 

.26 

.57 

.76 

.66 

.27 


.?7 

307.74 

.27 

.28 

.77 

.29 

• .28 

.39 

! .78 

.45 

.28 

.00 

.78 

.01 

* .29 


-.79 

.15 

.29 

1 292.71 

.79 

278.74 
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Tablet far defermmaiff Seightt 
Table ll.-^(C(mtinued,) 


[No. 5. 


Barometer fourteen Inches. 

♦ 

Barometer fifteen Inches. 

Inches. 

Factor. 

Inches. 

Factor. 

Inches. 

Factor. 

Inches. 

Factor. 

14.30 

321.78 

14.80 

306.86 

15.30 

292.43 

15.80 

278.46 

•31 

.48 

.81 


.31 

. .14 

.81 

.19 

.32 

.18 

.82 


.32 


.82 

277.91 

.33 


.83 


.33 

.58 

.83 

.64 

.34 

.57 

.84 

.69 

.34 

.29 

.84 

.36 

.35 

.27 

.85 

.39 

.35 

■Kn 

.85 

.09 

.36 

319.97 

.86 

.10 

.36 

msa^ 

.86 

276.82 

.37 


.87 

304.81 

.37 

.45 

.87 

.54 

.38 

.36 

.88 

.52 

.38 


.88 

.27 

.39 


.89 

.23 

.39 

289.88 

.89 

.00 

14.40 

318.76 

14.90 


15.40 

289.60 

15.90 

275.72 

.41 

.46 

.91 

.64 

.41 

.32 

.91 

.45 

.42 

.15 

.92 

.35 

.42 

.04 

.92 

.18 

.43 

317.85 

.93 

.06 

.43 

288.75 

.93 

274.90 

.44 

.55 

.94 

302.77 

.44 

.47 

• .94 

.63 

.45 

.2aV 

.95 

.48 

.45 

.19 

.95 

.36 

.46 

316.95 

.96 

.19 

.46 

287.91 

.96 

.09 

.47 

.65 

.97 


.47 

.63 

.97 

273.82 

.48 

.35 

.98 

.61 

.48 

.35 

.98 

.54 

.49 


.99 

.32 

.49 


.99 

.27 


Proportional parts tor thousandths of inches. 


Inches. 





.005 


i 

.008 

.009 

Diff, .31 


.06 

.09 

.12 

.16 

.19 

.22 

.25 

.28 

„ .30 


Ha 

ITil 

.12 

.15 

.18 

.21 

.24 

.27 

.29 


Ha 


.12 

.15 

.17 


.23 

.26 

„ .28 

.03 



.11 

.14 

.W 


.22 

.25 

» .i7 




.11 

.14 

.16 

.19 

.22 

.24. 
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Tablb \\.—(Cmtinued.) 


Barometer Sixteen Inches. 

Barometer Seventeen Inches. 

Inches. 

1 

1 

Factor. 

Inches. 

Factor. 

Inches. 

Factor. 

16.00 

273.00 

16.50 

259.64 

17.00 

1 

246.67 

17.50 

234.08 

.01 

272.73 

.51 

.37 

.01 

.42 

.51 

233.83 

.02 

.46 

.52 

.11 

.02 

.16 

.52 

.59 

.0.3 

.19 

.53 

258.85 

.03 

245.91 

.53 

.34 

• .04 

271.92 

.54 

.58 

.04 

.C5 

.54 

.09 

.05 

.64 

.55 

.32 

.05 

.40 

.55 

232.84 

.06 

.37 

.56 

.06 

.06 

.14 

.56 

.60 

.07 

.10 

.57 

257.80 

.07 

244.89 

.57 

.35 

.08 

270.83 

.58 

.54 

.08 

.63 

.58 

.10 

.09 

.56 

.59 

.27 

.09 

.38 

.59 

231.85 

16.10 

270.29 

16.60 

257.01 

17.10 

244.12 

17.60 

231.61 

.11 

.02 

• .61 

256.75 

.11 

243.87 

,.61 

.36 

.12 

269.75 

.62 

.49 

.12 

.62 

.62 

.11 

.13 

.49 

.63 

.23 

.13 

.36 

.63 

230.87 

.14 

.22 

.64 

255.97 

.14 

.11 

.64 

.62 

.15 

268.95 

.65 

•71 

.15 

242.86 

.65 

.38 

.16 

.68 

.66 

.44 

.16 

.60 

.66 

.13 

.17 

.41 

.67 

.18 

.17 

.35 

.67 

229.88 

.18 

.14 

.68 

254.92 

.18 

.10 

.68 

.64 

.19 

267.87 

.69 

.66 

.19 

241.84 

.69 

.39 

16.20 

267.60 

16.70 

254.40 

17.20 

241.59 

17.70 

229.15 

.21 

.34 

.71 

.14 

.21 

.04 

.71 

228.90 

.22 

.07 

.72 

253.88 

.22 

.09 

.72 1 

.66 

.23 

266.80 

.73 

.62 

.23 

240.83 

.73 

.41 

.24 

.53 

.74 

.3^ 

.24 

..58 

.74 

.17 

.25 

.27 

.75 

.11 

.25 

.33 

.75 

227.92 

.26 

.00 

.76 

252.85 

.26 

.08 

.76 

.68 

.27 

265.73 

.77 

.59 

.27 

239.83 

.77 

.43 

.28 

.47 

.f8 

.33 

.28 

.58 

.78 

.19 

• .29 

.20 

..79 

.07 

.29 

.32 

.79 

226.94 
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Tables for determning Heights 
Table II. — (Continued.) 


[No. 5, 


Barometer Sixteen Inches. I Barometer Seventeen Inches. 




















1850.] By the Barometer* 405 


Table II. — (Continued •) 


Barometer Eighteen Inches. 

Barometer Nineteen Inched. 

Inches. 

Factor. 

Inches. 

Factor. 

1 

Factor. 

Inches. 

Factor. 

18.00 

221.85 

18.30 

• 

214.67 

19.00 

198.37 

19.30 

* 

191.56 

.01 

.61 

.31 

.43 

.01 

.14 

.31 

.34 

.02 

.37 

.32 

'.19 

.02 

197.91 

.32 

.11 

.03 

.12 

.33 

213.96 

.03 

.68 

.33 

190.89 

*.04 

220.88 

.34 

.72 

.04 

.45 

.34 

.66 

.05 

.64 

.35 

.48 

.05 

.22 

.35 

.44 

.06 

.40 

.36 

.25 

.06 

.00 

.36 

.21 

.07 

.16 

.37 

.01 

.07 

196.77 

.37 

189.99 

.08 

219.92 

.38 

212.77 

.08 

.54 

.38 

.77 

.09 

.68 

.39 

.54 

.09 

.31 

.39 

.54 

18.10 

219.44 

18.40 

212.30 

19.10 



189.32 

.11 

.20 

•.41 

.07 

.11 

195.86 


.09 

.12 

218.96 

.42 

211.83 

.12 


.42 

188.87 

.13 

.72 

.43 

.59 

.13 


.43 

.65 

.14 

.48 

.44 

.36 

.14 

.18 

.44 

.42 

.15 

.24 

.45 

.12 

.15 

194.95 

.45 

.20 

.16 

.00 

.46 

210.89 

.16 

.72 

.46 

187.98 

.17 

217.77 

.47 

.65 

•17 


.47 

.75 

.18 

.53 

.48 

.42 

.18 

.27 

.48 

.53 

.19 

.29 

.49 

.18 

.19 

.04 

.49 

.31 

18.20 

217.05 

18.50 

209.95 

19.20 

193.82 

19.50 

187.09 

.21 

216.81 

.51 

.71 

.21 

.59 

.51 

186.86 

.22 

.57 

.52 

.48 

.22 

.37 

.52 

.64 

.23 

.33 

.53 

.24 

.23 

.14 

.53 

.42 

.24 

.10 

.54 

.01* 

.24 

192.91 

.54 

.20 

.25 

215.86 

.55 

208.78 

.25 

.69 

.55 

185.97 

.26 

.62 

.56 

.54 

.26 

.46 

.56 

.75 

.27 

.38 


.31 

.27 

.24 

.57 

.53 

.28 

.14 

.58 

.07 

.28 

.01 

.58 

.31 

^29 

214.91 

.59 

207.84 

.29 

191.79 

.59 

.09 
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Tables far determining Heights 
Table VL*’^(C(mtinued*) 


[No. 5 


Barometer Eighteen Inches. 


Barometer Nineteen Inches* 


Inches. 

Factor. 

Inches. 

Factor. 


Factor. 

Inches. 

Factor. 

18.60 

207.61 

18.80 

202.96 

19.60 

184.86 

19.80 

180.46 

.61 

.37 

.81 

.73 

.61 

.64 

.81 

.24 

.62 

.14 

.82 

.50 

.62 

.42 

.82 

.02 

.63 

206.91 

.83 

.27 

.63 

.20 

.83 

179.80 

.64 

.67 

.84 

.04 

.64 

183.98 

.84 

.58 

.65 

.44 

.85 

201.81 

.65 

.76 

.85 


.66 

.21 

.86 

.58 

.66 

..54 

.86 

.14 

.67 

205.98 

.87 

.35 

.67 

.32 

.87 

178.92 

.68 

.74 

.88 

.12 

.68 

.09 

.88 

.70 

.69 

.51 

.89 

200.89 

.69 

182.87 

.89 

.49 

18.70 

205.28 

18.90 

200.66 

19.70 

182.65 

19.90 

178.27 

.71 

.05 

.91 

.43 

.71 

.43 

.91 

.05 

.72 

204.81 

.92 

.20 

.72 

.21 

.92 

177.83 

.73 

.58 

.03 

199.97 

.73 

181.9C 

.93 

.61 

.74 

.35 

.94 

.74 

.74 

.77 

.94 

.39 

.75 

.12 

.95 

.51 

.75 

.55 

.95 

.18 

.76 

203.89 

.96 

.28 

.76 

.33 

.96 

176.96 

.77 

.66 

.97 

.05 

.77 

.11 

.97 

.74 

.78 

.42 

.98 

198.82 

.78 

180.89 

.98 

.52 

.79 

.19 

.99 

.59 

.79 

.67 

.99 

.31 


Proportional parts for thousandths of inches. 


Inches. 







.007 



Diff. 25. 

.03 


i 

M 

.13 

.15 

.18 

.20 

.23 

„ 24. 

.03 

.05 

e9 

HQ 

.12 

.14 

.17 

.19 

.22 

»» 23. 

.02 


13 


.12 

.14 

.16 

.18 

.21 

„ 22. 

.02 

.04 

13 

Ifiijl 

.11 

.13 

.15 

.18 


» 21. 

.02 

IfiFl 

.06 

00 

o 

.11 

.13 

.15 

.17 

,.19 





















1850.] By the Barometer. 407 


Tabu II. — (Continued.) 


Barometer Twenty Inches. 

Barometer Twenty-one Inches. 

Inches. 

Factor. 

Inches. 

Factor. 

Inches. 

Factor. 

Inches. 

Factor. 


176.09 

20.30 

• 

169.62 

21.00 

154.90 

21.30 

148.74 


175.87 

.31 

*41 

.01 

.69 

.31 

.54 


.66 

.32 

.20 

.02 

.49 

.32 

.33 


.44 

.33 

168.98 

.03 

.28 

.33 

.13 

*.04 

.22 

.34 

.77 

.04 

.07 

.34 

147.93 


.01 

.35 

.56 

.05 

153.87 

.35 

.73 


174.79 

.36 

.34 

.06 

.66 

.36 

.62 

^Ea 

.57 

.37 

.13 

.07 

.46 

.37 

.32 

.08 

.36 

.38 

167.92 

.08 

.25 

.38 

.11 


.14 

.39 

.70 

.09 

.04 

.39 

146.91 



20.40 

167.49 

21.10 

152.84 


146.71 

.11 

■■il 

• .41 

.28 

.11 

.63 

.41 

.50 

.12 


.42 

.06 

.12 

.43 

*.42 

.30 

.13 


.43 

166.85 

.13 

.22 

.43 

.10 

.14 

.06 

.44 

.64 

.14 

.01 

.44 

145.90 

.15 

172.84 

.45 

.43 

.15 

151.81 

.45 

.69 

.16 

.63 

.46 

.21 

.16 

.60 

.46 

.49 

.17 

.41 

.47 

.00 

.17 

.40 

.47 

.29 

.18 

.20 

.48 

165.79 

.18 

.19 

.48 

1 .09 

.19 

171.98 

.49 

.68 

.19 

150.99 

.49 

144.88 

20.20 

171.77 

20.50 

165.37 

21.20 

' 150.78 


144.68 

.21 

.55 

.51 

.15 

.21 

;68 

.51 

.48 

.22 

.34 

•52 

164.94 

.22 

.37 

.52 

.28 

.23 

.12 

.53 

.73 

.23 

.17 

.53 


.24 

170.91 

..54 

.52 

.24 

149.97 

.54 

143.87 

.25 

.69 

.55 

.31 

.25 

.76 

.55 

.67 

.26 

.48 

.56 

.10 

.26 

.56 

.56 

.47 

.27 

.27 

.57 

163.89 

.27 

.35 

.57 

.27 

.28 

.05 

.5S 

.67 

.28 

.15 

.58 


• .29 

169.84 

..59 

.46 

.29 

148.94 

.59 

142.87 


3 c 2 
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Tahiti for determining Heights, 
Table II. — (Continued.) 


[No. 5. 


Barometer Twenty Inches. 


Barometer Twenty-one Inches 


Inches. 

Factor. 

Inches. 

i 

Factor. 



Inches. 

1 

Factor. 

20.60 

163.25 

20.80 

159.06 

21.60 

142.67 

21.80 

138.66 

.61 

.04 

.81 

158.85 

.61 

.47 

.81 

.46 

.62 

162.83 

.82 

.64 

.62 

.26 

.82 

.27 

.63 

.62 

.83 

.43 

.63 

.06 

.83 

.07 

.64 

.41 

.84 

.22 

.64 

141.86 

.84 

137.87 

•65 

.20 

.85 

.01 

.65 

.66 

.85 

.67 

.66 

161.99 

.86 

157.81 

.66 

.46 

.86 

.47 

.67 

.73 

.87 

.60 

.67 

.26 

.87 

.27 

.68 

.57 

.88 

.39 

.68 

.06 

.88 

.07 

.69 

.36 

.89 

.18 

.69 

140.86 

.89 

136.87 

20.70 

161.15 

20.90 

156.97 

21.70 

140.66 

21.90 

136.68 

.71 

160.94 

.91 

.77 

.71 

.46 

.91 

.48 

.72 

.73 

.92 

.56 

.72 

.26 

.92 

.28 

.73 

.52 

.93 

.35 

.73 

.Go 


.08 

.74 

.31 

.94 

.14 

.74 

139.86 

.94 

135.88 

.75 

.10 

.95 

155.94 

.75 

.66 

.95 

.69 

.76 

159.89 

.96 

.73 

.75 

.46 

.96 

.49 

.77 

.68 

.97 

.52 

.77 

.26 

.97 

.29 

.78 

.47 

.98 

.31 

.78 

.06 

.98 

.09 

.79 1 

.27 

.99 

.11 

.79 

138.86 

.99 

134.89 


Proportional parts for thousandths of inches. 


Inches. 



.003 

.004 

.005 

.006 

.007 

.008 

.009 

Di«F. .22 




i 

.11 


.15 

.18 

.20 

„ .21 



lull 


.11 


.15 

.17 

.19 

„ .20 







.14 

.16 

.18 

.19 







.13 

.15 

.17 
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'Table IL — (Continued.) 


Barometer Twenty-two Inches. 

Barometer Twenty-three Inches. 

Inches. 

Factor. 

Inches 

Factor. 

Inches. 



Factor. 

22.00 

134.70 

22.30 

128.82 

23.00 

115.39 

23.30 

109.76 

.0] 

..50 

.31 

.62 

.01 

.20 

.31 

.58 

.02 

.30 

.32 

' .43 

.02 

.01 

.32 

.39 

•03 

.11 

.33 

.23 

.03 

114.83 

.33 

.21 

• .04 

133.91 

.34 

.04 

.04 

.64 

.34 

.02 

.05 

.71 

.35 

127 84 

.05 

.45 

.35 

108.83 

.06 

.51 

.36 

.65 

.06 

.26 

.36 

•65 

.07 

.32 

.37 

.45 

.07 

.07 

.37 

.46 

.08 

.12 

.38 

.26 

.08 

113.88 

.38 

.28 

.09 

132.92 

.39 

.07 

.09 

.70 

.39 

.09 

22.10 

132.73 

22.40 

126.87 

23. JO 

113.51 

23.40 

107.90 

.11 

.53 

, .41 

.68 

.11 

.32 

.41 

.72 

.12 

.33 

.42 

.48 

.12 

.13 

. .42 

.53 

.13 

.14 

.43 

.29 

.13 

112.94 

.43 

.35 

.14 

131.94 

.44 

.10 

.14 

.76 

.44 

.16 

.15 

.75 

.45 

125.90 

.15 

.57 

.45 

106.98 

.16 

.55 

.46 

.71 

.16 

.38 

.46 

.79 

.17 

.35 

.47 

.52 

.17 

.19 

.47 

.61 

.18 

.16 

.48 

.32 

.18 

.01 

.48 

.42 

.19 

130.96 

.49 

.13 

.19 

111.82 

.49 

.24 

22.20 

130.77 

22.50 

124.94 

23.20 

111.63 

23.50 

106.05 

.21 

.57 

.51 

.74 

.21 

.44 

.51 

105.87 

.22 

.38 

.52 

.55 

.22 

• .26 

.52 

.68 

.23 

.18 

.53 

.36 

.23 

.07 

.53 

.50 

.24 

129.99 

.54 


.24 

110.88 

.54 

.31 

.25 

.79 

.55 

123.97 

.25 

.70 

.55 

.13 

.26 

.59 

.56 

.78 

.26 

.51 

.56 

104.94 

.27 

.40 

.57 

.59 

.27 

.32 

.57 

.76 

.28 

.20 

•58 

.40 

.28 

.14 

.58 

.58 

.29 

.01 

.59 

.20 

.29 

109.95 

.59 

.39 
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Tables far determning HeighU 
Table (Continued,) 


[No. 5, 


Barometer Twenty-two Inches. 


Barometer Twenty-three Inches* 


Inches. 

Factor. 

Inches. 

Factor. 

Inches. 

Factor. 

I 

Inches. 

Factor. 

22.60 

123.01 

1 

22.80 

119.19 

i 

23.60 

104.21 

23.80 

100.54 

.G1 

122.82 

.81 

118.99 

.61 

' .02 

.81 

.36 

.62 

.63 

.82 

.80 

.62 

103.84 

.82 

.18 

.63 

.44 

.83 

.61 

.63 

.66 

.83 

.00 

.64 

.24 

.84 

.42 

.64 

.47 

.84 

99.81 

•65 


.85 

.23 

.65 

.29 

.85 

.63 

.66 

121.86 

.86 

.04 

.66 

.11 

.86 

.4.5' 

.67 

.67 

.87 

117.85 

.67 

102.92 

.87 

.27 

.68 

.48 

.88 

.66 

.68 

.74 

.88 

.09 

.69 

.29 

.89 

.47 

.69 

.55 

.89 

98.90 

22.70 

121.09 

22.90 

117.28 

23.70 

102.37 

23.90 

98.72 

.71 

120.90 


.09 

,71 

.19 

.91 

.54 

.72 

.71 

1 .92 

116.91 

.72 

.01 

.92 

.36 

.73 

.52 

.93 

.72 

.73 

101.82 - 

.93 

.18 

.74 

.33, 

.94 

.53 

.74 

.63 

.94 

.00 

.75 

.14 

' .95 

.34 

.75 

.44 

.95 

97.81 

.76 

119.95 

.96 

.15 

.76 

.26 

.96 

.63 

.77 

.76 

.97 

115.96 

.77 

.07 

.97 

.45 

.78 

.57 


.77 

.78 

100.99 

.98 

.27 

.79 

.38 

.99 1 

.58 

.79 

.71 

.99 

.09 


Proportional parts for thousandths of inches. 


Inches. 



IQ 


IQ 


.007 

.008 

.009 


.02 



1 

.08 


.12 

.14 

.16 

.18 

„ .19 

.02 


.06 

.08 

.10 

.11 

.13 

.15 

.17 

.18 

.02 

.04 

.05 


.09 

.11 

.13 

.14 

.16 

• 
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Table IL — (Continued.) 


Barometer Twenty-four Inches. 

Barometer Twenty-five Inches. 

Inches. 

Factor. 

Inches. 

Factor. 

Inches. 

Factor. 

Inches. 

Factor. 

24.00 

96.91 

24.30 

91.51 

25.00 

79.18 

25.30 

74.00 

.01 

.73 

.31 

.33 

.01 

.01 

.31 

73.83 

.02 

.55 

.32 

‘ .16 

.02 

78.83 

.32 

.66 

.03 

.37 

.33 


.03 

.66 

.33 

.48 

• .04 

.19 

.34 


.04 

.49 

.34 

.31 

M 

.00 

.35 


.05 

.31 

.35 

.14 

.06 

95.82 

.36 

.44 

.06 

.14 

.36 

72.97 

.07 

.64 

.37 


.07 

77.97 

.37 

.80 

.08 

.46 

.38 


.08 

.79 

.38 

.63 

.09 

.28 

.39 

89.91 

.09 

.62 

.39 

.46 

24.10 

95.10 


89.73 

25.10 

77.46 

25.40 

72.29 

.11 

94.92 

• .41 

.55 

.11 

.27 

.41 

.12 

.12 

.74 

.42 

.37 

.12 

.10 

• .42 

71.94 

.13 

.56 

.43 


.13 

76.93 

.43 

.77 

.14 

.38 

.44 


.14 

.75 

.44 

.60 

.15 

.20 

.45 

88.84 

.15 

.58 

.45 

.43 

.16 

.02 

.46 

.66 

.16 

.41 

.46 

.26 

.17 

93.84 

.47 

.49 

.17 

.24 

.47 

.09 

.18 

.66 

.48 

.31 

.18 

.06 

.48 

70.92 

.19 

.48 

.49 

.13 

.19 

75.89 

.49 

.75 

24.20 

93.30 


87.95 

25.20 

75.72 

25.50 

70.68 

.21 

.13 

.51 

.78 

.21 

..55 

.51 

.41 

.22 

92.95 

.52 

.60 

.22 

.37 

.52 

.24 

.23 

.77 

.53 

.42 

.23 

.20 

.53 

.07 

.24 

.59 

.54 

.25 

.24 

.03 

.54 

69.90 

.26 

.41 

.55 

.07 

.25 

74.86 

.55 

.73 

.26 

.23 

.56 

86.89 

.26 

.69 

.56 

.56 

.27 

.05 

.57 

.71 

.27 

.51 

.57 

.39 

.28 

91.87 

.98 

.54 

, .28 

.34 

.58 

.22 

. .29 

.69 

. .99 

.36 

.29 

.17 

.59 

.05 
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Table II. — (Continued.) 


[No. 5. 
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Table IL — (Continued,) 


Barometer Twenty-six Inches. 

Barometer Twenty-seven Inches. 

Inches. 

Factor. 

Inches. 

Factor. 

Inches. 

Factor. 

Inches. 

Factor. 

26.00 

62.15 

26.30 

• 

57.16 


45.76 

27.30 

40.96 

.01 

61.98 

.31 

.00 


.60 

.31 

.80 

.02 

.81 

.32 

56.83 


.43 

.32 

.64 

.03 

.65 

.33 

.67 

.03 

.27 

.33 

.48 

.t)4 

.48 

.34 

.,50 


.11 

.34 

.32 

.05 

.31 

.35 

.34 

.05 

44.95 

.35 

.16 

.06 

.15 

.36 

.17 

.06 

.79 

.36 

.00 

.07 

60.98 

.37 

.01 

.07 

.63 

.37 

39.85 

.08 

.81 

.38 

55.85 


.47 

.38 

.59 

.09 

.65 

.39 

.68 

.09 

.31 

.39 

.53 

26.10 

60.48 

26.40 

55.52 

27.10 

44.15 

27.40 

39.37 

.11 

.31 

•41 

.35 

.11 

43.99 

.41 

.21 

.12 

,15 

.42 

.19 

.12 

.83 

.42 

.05 

.13 

59.98 

.43 

.02 

.13 

.67 

.43 

,38.89 

.14 

.81 

.44 

54.86 

.14 

.51 

.44 

.74 

.15 

.65 

.45 

.69 

.15 

1 .35 

.45 

.58 

.16 

.48 

.46 

.53 

.16 

1 .19 

.46 

.42 

.17 

.32 

.47 

.37 

.17 

.03 

.47 

.26 

.18 

.15 

.48 

.20 

.18 

42.87 

.48 


.19 

58.98 

.49 

.04 

.19 

.71 

.49 

37.95 

26.20 

58.82 

26.50 

53,87 

27.20 

42.55 

2!^.50 

37.79 

.21 

.65 

.51 

.71 

.21 

.39 

.51 

.63 

.22 

.49 

.52 

.55 

.22 

.23 

.,52 

.47 

.23 

.32 

.53 

.38 

.23 

.07 

.53 

.31 

.24 

.16 

,54 

.22 ' 

.24 

41.91 

.,54 

.16 

.25 

57.99 

.55 

.06 

.25 

.75 

.55 

.00 

.26 

.83 

.56 

52.89 

.26 

.59 

.56 

36.84 

.27 

.66 

.57, 

.73 

.27 

.43 

.57 

.68 

.28 

.49 

.58 

.66 

.28 

.28 

.58 

.63 

.29 

.33 

.59 

,40 

.29 

.12 

.59 

.37 


3 H 
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Table IL — (Continued,) 


Barometer Twenty-six Inches. 

Barometer Twenty-seven Inches. 

Inches. 

Factor. 

Inches. 

Factor. 

I 

Factor. 

Inches. 

Factor. 

26.60 

52.24 


48.99 

■ 

36.21 

27.80 

33.08 

.61 

.08 

.81 

.82 

.61 

.05 

.81 

32.92 

.62 

51.91 

.82 

.66 

.62 

35.90 

.82 

.76 

.63 

.75 

.83 

.50 

.63 

.74 

.83 

.61 

.64 

.59 

.84 

.34 

.64 

.58 

.84 

.45 

.65 

A2 

•85 

.18 

.65 

.42 

.85 

.29 

.66 

.26 

.86 

.01 

.66 

.27 

.86 

-.•14 

.67 

.10 

.87 

47.85 

.67 

.11 

.87 

31.98 

.68 

50.93 

.88 

.69 

.68 

34.95 

.88 

.83 

.69 

.77 

.89 

.53 

.69 

.80 

.89 

.67 

26.70 

50.61 

26.90 

47.37 

27.70 

34.64 

27.90 

31.52 

.71 

.45 

.91 

.21 

.71 

.48 

.91 

.36 

.72 

.28 

.92 

.04 

.72 

.33 , 

.92 

.20 

.73 

.12 

,93 

46.88 

.73 

.;7 

.93 

.05 

.74 

49'. 96 

.91 

.72 

.74 

.01 

.94 

30.89 

.75 

.80 

,95 

.56 

.75 

33.86 

.95 

.74 

.76 

.63 

.96 

.40 

.76 

.70 

.96 

.58 

.77 

.47 

.97 

.24 

.77 

.54 

.97 

.43 

.78 

.31 

.98 

.08 

.78 

.39 

.98 

.27 

.79 

.15 

.99 

45.92 

.79 

.23 

.99 

.12 


Proportional parts for thousandths of Inches. 


1 










Inches. 








.008 


DifF. .17 

I 




.09 

M 

.12 

.14 

.15 

„ .16 



.05 

.06 

.08 

Mil 

.11 

.13 

.14 


.01 

.03 

.04 

.06 

i 

n 

.11 

.12 

.14 

-i 
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Tablk 11.— Factor of the Baromefert, 


Barometer Twenty-eight 
Inches. 

Barometer Twenty 
Inches. 

•nine 

Barometer 
Thirty Inches. 

Inches. 

Factor. 

Inches. 

Factor. 

Inches. 

Factor. 

Inches 

Factor 

Inches 

Factor. 


29.96 

28.30 

25.33 

29.00 

14.72 

29.30 

10.25 

30.00 

0.00 

.01 

.81 

.31 

.18 

.01 

.57 

.31 

.10 

.01 

.14 


.65 

.32 

Hfi] 

.02 

.42 

.32 

9.96 

.02 

.29 


.50 

.33 

24.87 

.03 

.27 

.33 

.81 

.03 

44 

.04- 

.34 

.34 

.72 

.04 

.12 

.34 

.66 

.04 

.58 

.Of) 

.19 

.35 

.57 

.05 

13.97 

.35 

.51 

.o.> 

.72 


.03 

.36 

.41 

.06 

.82 

.36 

.36 

.06 

.87 

.07 

28.88 

.37 

.26 

.07 

.67 

.37 

.22 

.07 

1.01 

Ha 

.72 

.38 

.11 

.08 

.53 

.38 

.07 

.08 

.16 


.57 

.39 

23.95 

.09 

.38 

.39 

8.92 

.09 

.30 


28.41 


23.80 

29.10 

13.23 

29.40 

8.77 


1.45 

.11 

.26 

, .41 

. .65 

.11 

.08 

.41 

.62 

.11 

.59 

.12 

.10 

.42 

.50 

.12 

12.93 

.42 

.48- 

.12 

.74 

.13 

27.95 

.43 

.34 

.13 

.78 

.43 

.33 

.13 

.88 

.14 

.80 

.44 

.19 

.14 

.63 

.44 

.18 

.14 

2.02 

.1.5 

.64 

.45 


.15 

.48 

.45 

.03 

.15 

.17 

.16 

.49 

.46 

22.89 

.16 

.33 

.45 

7.89 

.16 

.31 

.17 

.33 

.47 

.73 

.17 

.18 

.47 

.74 

.17 

.46 

.18 

.18 

.48 

.58 

.18 

.03 

.48 

.59 

.18 

.60 

.19 

.02 

.49 

.43 

.19 

11.89 

.49 

.45 

.19 

.74 

28.20 

26.87 

28.50 

22.28 

29.20 

11.74 

29.50 

7.30 


2.89 

.21 

.72 

.51 

.12 

.21 

.59 

.51, 

.15 

.21 

3.03 

.22 

.56 

.52 

21.97 

.22 

.44 

.52 

.00 

.22 

.17 

.23 

.41 

.53 

.82 

.23 

.29 

.53 

6.86 

.23 

.32 

.24 

.26 

.54 

.67 

.24 

.14 

.54 

.71 

.24 

.46 

.25 

.10 

.55 

.51 

.25 

10.99 

.55 

.56 

.25 

.61 

.26 

25.95 

•56 

.36 

.26 

.85 

.56 

.42 

.26 

.75 

.27 

.79 

.57 

.21 

.27 

.70 

.57 

.27 

.27 

.89 

.28 

.64 

.58 

.«6 

.28 

.55 

.58 

.12 

.28 

4.04 

.29. 

.49 

.59 

20.91 

.29 

.40 

.59 

5.97 

.29 

.18 
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Table 11. — (Continued,) 


Barometer Twenty-eight 
Inches. 

Barometer Twenty-nine 
Inches. 

Barometer 
Thirty Inches 

Inches. 

Factor. 

Inches. 

Factor. 

Inches. 

Factor. 

Inches. 

Factor. 

Inches. 

Factor 

28.60 

20.75 

28.80 

17.73 


5.83 



30.30 

4.32 

.61 

.60 

.81 

.58 

.61 

.68 

.81 

.76 

.31 

.47 

.62 

.45 

.82 

.43 

.62 

.53 

.82 

.61 

.32 

.61 

.63 

.30 

.83 

.28 

.63 

.39 

.83 

.47 

.33 

.75 

.64 

.15 

.84 

.12 

.64 

.24 

.84 

.32 

.34 

.90 

.65 

.00 

.85 

16.97 


.10 

.85 

.18 

.35 

5.04 

.66 

19.84 

.86 

.82 

.66 

4.95 

.86 

.03 

.36 

.18 

.67 

.69 

.87 

.67 

.67 

.80 

.87 

1.88 

.37 

.32 

.68 

.54 

.88 

.52 

.68 

.66 

.88 

.74 

.38 

.47 

.69 

.39 

.89 

.37 

.69 

.51 


.59 

.39 

.61 

28.70 

1 19.24 

28.90 

16.22 

29.70 

4.36 


1.45 

30.40 

5.75 

.71 


.91 

.07 

.71 

.22 

.91 

.30 

.41 

.90 

.72 

18.94 

.92 

15.92 

.72 

.07 

.92 

.16 

.42 

6.04 

.73 

.78 

.93 

.77 

.73 

3.93 

.93 I 

.01 

.43 

.18 

.74 

.63 

.94 

.62 

.74 

.78 

.94 

0.87 

.44 

.32 

.75 

.48 

.95 

.47 

.75 

.63 

.95 

.72 

.45 

.47 

.76 

.33 

.96 

.32 

.76 

.49 

.96 

.58 

.46 

.61 

.77 

.18 

.97 

.17 

.77 

.34 

.97 

.43 

.47 

.75 

.78 


.98 

.02 

.78 

.20 

.98 

.29 

.48 

.89 

.79 

17.88 

.99 

14.87 

.79 

.05 

.99 

.14 

.49 

7.04 


Proportional parts for thousandths of inches. 


Inches. 



■ 


.005 

.006 

.007 

.008 

.009 

Diff. .16 

1 


M 


.08 

.10 

.11 

.13 

.14 

„ .15 



mjn 


.08 


.11 

.12 

.14 

.14 

.01 

.03 


.06 

.07' 

.08 


.11 

.13 

« 
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Table III . — Factors for the sum of the detached Thermometers. 
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Tahlea for determining Heighte. ^c, ^c. [No. 5. 


Table IV . — Correction for Latitude, 


Latitude. 


Altitude in 
Feet. 

0 

10 

20 

25 

30 

35 

40 

Correction in feet additive. 

1000 

3 

3 

B 

2 

1 

1 

0 

2000 

5 

5 


3 

3 

B 

1 

3000 

8 

8 


5 

4 

H 

1 

4000 

11 

10 

8 

7 . 

5 

B 

2 

5000 

13 

13 

10 

9 

7 

5 

2 

6000 

16 

15 

12 

10 

8 

6 

3 

7000 

19 

18 

14 

12 

9 

6 

3 

8000 

22 


17 

14 

11 

7 

4 

9000 

24 

23 

19 

16 

12 

8 

4 

10000 

27 

25 

21 

17 

13 

9 

5 

11000 


28 

23 

19 

15 ‘ 

10 

5 

12000 

32 


25 

21 

16 

11 

6 

13000 

35 

33 

27 

23 

18 

12 

6 

14000 

38 

35 

29 

24 

19 

13 

7 

15000 

40 

38 

31 

26 

20 

14 

7 

16000 

43 

41 

33 

28 

21 

15 

7 

17000 

46 

43 

35 

29 

23 

16 

8 

18000 

49 

46 

37 • 

31 

24 

17 

8 

19000 

51 

48 

39 

33 

26 

18 

9 



Correction in feet, 

subtractive 


90 

80 1 70 1 65 

1 60 1 55 1 

1 50 


Latitude. 
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Enmatatim of Steam BeUere in India. 
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On the Eneruetation of Steam Boilefe and Pipes in India.Sy Dr. 

Geo. Buist, Bombay. 

A very serious source of annoyance to the Steam Engineer in India 
is the extreme rapidity with which encrustations collect in the recesses 
of flues, and around the tubes of steam boilers. These often accu- 
mulate in parts of the boiler difficult of access, to the thickness of an 
inch in the course of a year — ^they intercept heat, dimmish the genera- 
tion of steam, and by permitting the temperature of the iron outside 
to get high, with a non-conducting substance, rapidly cause oxidation. 
The crust generally consists of sulphate and carbonate of lime, with a 
large portion of dried sea salt. The greatest inconvenience is felt 
with tube boilers. I have known the whole of the tubes burnt out in 
six months’ time, and have seen them, when placed too close to each 
ether, cemented into a solid mass, with the stony matter between. 
The stony matter consists of sulphate and carbonate of lime, with a 
very large proportion of sea salt, hardened by the great heat of the 
flues and tubes when the boiler is emptied too soon after the fires are 
drawn. 

The remedies proposed for this unfortunate state of things are very 
numerous ; uonegof them have, I believe, proved so successful as might 
have been desired. 1 have suggested the expediency of running off 
the brine leisurely, and filling up the boiler either with sea water not 
concentrated by boiling, or with fresh water, where this was accessible, 
so as by these means to get rid of the soluble part of the crust, when 
the earthy portion, deprived of this, would become so friable and 
spongy as to drop off. 

Dr. Giraud has suggested hanging portions of broken crust in bags 
inside the boiler, in hopes of affording a nucleus of depositure prefer- 
able to that provided by the tubes or the boilers themselves. 

The Engineers get quit of the crust when it is thin by running off 
the boilers, and allowing the* encrustation to become perfectly dry. 
When cold, a sudden blaze of chips is lighted in the furnace, by which 
means the crustings inside crack and drop off. When they grow thick 
and troublesome, workmen are sent inside the boiler to chop them off. 
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A curious variety of metallic deposit sometimes occurs on the steam 
pipe, close to its connection with the cylinder, when the boiler is of 
iron, the pipe of copper or mixed metal containing copper, a specimen 
of this accompanies this paper."*" It is about half an inch thick, and 
consists of alternate layers of pure copper, about forty in number, and 
of copper slightly oxydized. This was found in the steam pipe of the 
P. and O. S. N. Co.’s Steamer Pekin, which connected the fore and 
after boilers together : the boilers are iron, the connecting pipe copper. 
There is a considerable scale of rust on the plate through which the 
pipe passes : there are lead joints between the copper and the iron, to 
prevent or diminish the action of the metals on each other. The 
copper crust was found immediately inside the stop valves and extended 
about a foot into the pipe. The same action is believed to be going 
on in all the copper pipes, but in this case it was collected by the 
self-action stop valves : in the other cases the cupreous solution flowed 
into the boiler or cylinder, and was lost. For the specimen now sent 
I am indebted to Captain Gribble, and for the information regarding it 
to Captain Baker, of the Pekin. 

It is quite clear here that a complex series of chemical processes 
must have been going on to produce this beautiful specimen of Electro- 
type copper, which was soft, and cut like black lead when first received, 
though it has now assumed its proper hardness. We must first have 
had the copper dissolved by the steam or water in tUe pipe, the solu- 
tion collected beyond the stop valve must have been revived by galvanic 
action induced by the copper and iron on each, other. It is probable 
that each layer was due to a single working of the boilers, and that 
the open film between was produced when the steam was down. No 
similar deposit has ever been met with by any of the Engineers 1 have 
seen. 


Deposited in the Museum of the Asiatic Society. — Eds. 



PROCEEDINGS 


OP THE 

ASIATIC SOCIETY OE BENGAL 

For June, 1850. 


At a Meeting of the Asiatic Society of Bengal held on the 5th 
Jiyie, 1850, 

The Hon’ble Sir J. W. Colvilb, President, in the Chair, 

The proceedings of the May Meeting were read and confirmed. 
Letters were read — 

From G. A. Buc^by, Esq. and Lieut. A. G. Austen, intimating their 
desire to withdraw from the Society. 

From J. Thornton, Esq,, Secretary to the Government of the North 
Western Provinces, enclosing, in original, the first 70 {ftragraphs of a 
Report on the Statistics of the Banda district, drawn up by Mr. M. P. 
Edgeworth, Esq. C. S. Ordered for publication in the JournaL 

From Munshi Nizam-Ud-din of Poonah, offering his services to the 
Society as a translator, and forwarding a copy of a Hindustani work 
by him, entitled Insha-i-Hindi. 

From Captain J. C. Hannyngton, submitting a set of Tables for 
computing heights by the Barometer. 

From Rev. J. Long, soliciting copies of the Bibliotheca Indies for 
ten Vernacular Libraries established by the Church Missionary Society, 
in Calcutta, Krishnaghur and Bardwan. 

Ordered that the subject be brought forward for coniaderation at the 
next meeting, and that in the meantime. Rev. Mr. Long be requested 
to send in an official Idtter regarding it. 

. 3 1 




422 Proceedings of the Asiatic Society* [No. 5« 

From Captain Thuillier, offering copy of a Map of Sikkim and 
Eastern Nepaul, by Dr. J. D. Hooker^ for publication in the Society’s 
Journal. 

Ordered that the Secretary and the Finance Committee consider and 
report as to the expense of publishing it in the Journal. 

From W. Seton Karr, Esq., Under Secretary to the Government of 
Bengal, regarding an application of the Statistical Section of the So- 
ciety, for permission to have access to the Index to the records of the 
Bengal Secretary’s Office. 

From the Under Secretary to the Government of Bengal, 

To the Vice President and Secretary to the Asiatic Society* 

Dated Fort IMlliam, the Sth May, 1850. 

Sir, — I am directed by the Deputy Governor of Bengal to acknowledge 
the receipt of your letter, dated the 27th March last, submitting a solicitation, 
on the part of the Statistical Section of the Asiatic Society, for permission 
to have access to the records of the Bengal Secretary’s Office, with a view to 
the publication of it’s Indices. 

2. His honor regrets that he is unable to comply with the above request. 

I have the honor to be, Sir, 

Your most Obedient Servant, 

Seton Karr. 

Under Secy, to the Govt, of Bengal, 

From P. B.Tleid, Esq. Secretary to the Agra Local Agency, enclos- 
ing a memorandum of five gold coins, lately dug out of a ruin in the 
vicinity of the Agra Fort, and enquiring whether the Society would 
like to purchase them. 

Bcsolved, that the Society does not consider it desirable to purchase 
the coins. 

From Captain H. L. Thuillier, Deputy Surveyor General, forwarding 
Tables of the monthly means of Maximum and Minimum Pressures from 
1840 to 1849, taken from the Meteorological Register kept at the Sur* 
veyor General’s Office, Calcutta. 

From Mauluvi Golam Akbar, late Persian Librarian, praying for a 
testimonial for his past services to the Society. 

Besolvedt that the Secretary be desired to grant the request of the 
Mauluvi. 
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From Dr. E. Boer, Secretary to the Oriental Section, recommending 
on the part of the Section, the publication of a translation of the 
Ch’handogya Upanishad by B4bu Bijendralal Mittra. 

Ordered for publication in the Bibliotheca Indica. 

From the same, the subjoined letter, in reply to a reference from the 
Society, regarding the Section’s report of the 1st. April last. 

To Captain F. Hayes, Secretary^ Asiatic Society. 

Sir, — By direction of the Oriental Section, Lhave the honour to return, 
for the orders of the Council and the Society, my Report of the Ist April 
last on Oriental Publications, referred for the reconsideration of the Section, 
and to state, that the Section would recommend, that the publication of 
texts should proceed, and the translations follow as soon as practicable. 

2. 1 beg to observe, that in proposing so many texts for publication it 
was not intended, that all of them should be printed with the exclusion of 
other important works, which might hereafter be proposed by other scholars, 
but^ that sufficient time should be given to obtain good MSS. to examine 
and to compare them. Without this we would not be able to publish 
editions worthy of the high standing of our Society. The necessity of an 
early selection will be evident from the fact, that the Library of the Asiatic 
Society hardly contains one MS. fit for printing, and that, had 1 not been 
assisted by MSS. procured either from public collections, or private indi- 
viduals, I would not have succeeded in publishing even one of the works 
already printed. I nAy perhaps not be able to collect a thirii^ of the works 
proposed, and on their collection the MSS. may prove so bad as to preclude 
the hope of their early publication. Of the works enumerated in the list, 
only two are prepared for printing, viz. the Uttara Naishadha, of which I 
have procured a sufficient number of MSS., and the Bhasba Parich’h^da of 
whicli the translation is ready. 

3. I have the honour to lay before the Society abstracts of interesting 
letters, received from Messrs. Lassen, Burnouf and Mueller, on our publica- 
tions, aud 1 hope, that the discussion, which at the April meeting took place 
on the mode of my publishing, may serve as an apology for not having 
omitted the flattering expressions about myself. 

1 have the honour to be. Sir, 

^ Your most obedient servant, 

£. Rosr. 

Secy. Asiatic Society, Oriental Department. 

Howrah, the \st June, 


3 1 2 
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To Dr, W. B. 0*Shaughne8bt, Senior Secretary of the Asiatic Society- 

Sir,— T he publication of the Upanishads, which are accompanied with a 
commentary of S’ankara A'charya, being nearly completed, 1 have the honour, 
by direction of the Oriental Section, to propose, for the consideration and 
orders of the Council and Society, the gradual publication of the following 
works in the Bibliotheca Indica : 

1. The Uttara Naishadha, or the second part of the Naishadha, together 
with the commentary of Narayan Pandit. 

2. Tha Yaisbdika Sdtras with the commentary of Sri Sankara. 

3. The Bhasha Parich’hdda with an English translation. 

4. A selection from the best Dramas in Sanskrit, not yet published. 

5. The Purhnas. 

6. The most important Astronomical works of the Hindus, and at first 
Yarhhamihira’s Yiuhhi Sanhita and Pancba Siddhantas, if these works can 
be obtained. 

7. Nala Ghampu. 

8. Bhoja Champu. 

9. Bharata Ghampu. 

10. R&ghava Pandavlya. 

11. Auargha Raghava. 

By the completion of the Naishadha the Society, who published the first 
part in 1836, would gratify the wishes of the Oriental scholars in Europe as 
well as in India. As Prem Ghander Pandit of the Sanskrit College in 
Calcutta, who has written the commentary to the first part of this work, is 
not prepared to furnish us with a commentary to the' second, the Section 
proposes, that the Tikh of Nkrayan Pandit, one of the oldest and best com- 
mentaries, be added to the teat. 

The Sutras of Kandda deserve also the early patronage of the Society, as 
no work of tlie Yaish^sika school of philosophy has yet been printed. 

The Society, some years ago, sanctioned the publication of the text of the 
Bhashd Parich’iieda together with an English translation which I bad pre- 
pared. This translation, as the Society will recollect, was lost by the transfer 
of papers from the former Secretary’s office. I have since revised a rough 
copy, and have now the pleasure to offer it to the Society for publication, 
together with the preface and text, in the Bibliotheca Indica. 

2. It is further proposed : 1. — ^That every three months copies of the 
Bibliotheca should be sent to those S||ieietie8 and scholars to whom they 
were presented before. 2. — ^That 25 copies should be, regularly every month, 
transmitted to Messrs. Allen and Go., complaints having reached us, that no 
copies are for sale in Europe. 3. — ^That a certain number of copies should 
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be forwarded to the ScbooKBook-Societiee in Allahabad and Agra, and to 
booksellers in Bombay and Madras, for sale on account of the Society, 

3. The Section beg to recommend the purchase of the accompanying 
MS., containing a Persian translation of the Upanishads, which has been 
offered to the Society at the price of 12 Rupees. 

1 have the honour to be, Sir, 

Your most obedient servant, 

£. Roer, 

Secretary^ Oriental Section, Asiatic Society, 

Howrah, the Isf April, 1850. 

Resolved, that the Society adopt the proposition of the Oriental 
Section regarding the publication of the Uttara Naishadha and Bhdsh^ 
Parich’h(§da, and for the transmission of the copies proposed to be sent to 
Messrs. Allen and Co., and to the bodies and persons to whom copies 
of the Bibliotheca Indies have hitherto been sent, and refers it to the 
Oriental Section to consider and report, whether the list of bodies and 
persons to whom that publication is now sent, may, to any, or what 
extent, be usefully enlarged. 

From John Barlow, Esq., Secretary to the Royal Institution of Great 
Britain, acknowledging receipt of No, 206 of the Journal, presented to 
that Institution by the Society, 

From D. Edward Buppell, Esq., Frankfort, offering a set of his Zoo- 
logical works in exchange for a set of the Transactions of the Society. 

Ordered that the Secretary communicate to Mr. Riqppcll, that a set 
of the Asiatic Researches from VI. @ XX. (the first five volumes being 
out of print) will be forwarded to Messrs. Allen and Co. to whom he 
may send his works for the Society. 

'From George Balfour, Esq., Magistrate of Monghyr, regarding the 
gold coins submitted to the Society for inspection, by Mr. CunlifFe. 

The coins were ordered to be returned to Mr. Balfour. 

From Dr. E. Roer, Secretary, Oriental Section, recommending that an 
English translation of the Lalita Vistara submitted to the Section by 
Bal)u Rajcndralal Mittra, be published in the Bibliotheca Indica. 

Resolved unanimously, that^ the recommendation of the Oriental 
Section be adopted. 

From the same, proposing that the Rev. Principal Kay of Bishop’s 
College, be elected atnember of the Oriental Section. 
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On the question being put to the vote Rev. W. Kay was unanimously 
elected. 

From Col. J. Low, Penang, announcing despatch of a collection of 
MSS. and Antiquities per ** Erin,” for the Society. 

The Zoological Curator and Librarian having submitted their re- 
ports the Society adjourned. 

Bead and confirmed, 3rd July, 1850. 

J. W. CoLViLE, President. 

Fletcher Hayes, Secretary. 

Report of Curator ^ Zoological Department^ for June Meeting ^ 1850. 

Sir, — I have to announce the presentations of a rare Australian Parrakeet 
{PsepJiotus heematonotus, Gould), by Capt. Lewi^ of the Barque *Tenas- 
serim,’ and of the carcass of a Bara Singha doe {Cervus Duvaucelie, Cuv.), 
by Babu Rhjendra Mallika. 

And 1 have personally the pleasure of presenting the Society with skele- 
tons of the Peruvian Llama, Snowy Owl, Crowned Crane, and Hooper 
Swan. Also with a collection of some of the more shewy Brazilian Paperes 
(chiefly Pipne, Tanagrm, and TrochilidiB), adding 38 species to our bird col- 
lection ; and with an extensive series of land, fresh-water and marine Aus- 
tralian shells. 

Lastly, I may mention that I have succeeded in procuring for the Museum, 
skeletons of both sexes of a species of Ca’ing Whale {Globicephalus,) in form 
and size resembling the European Gl, deductor, but who^y of a deep black 
colour. A shoal of these animals numbering about 20, was carried by an 
extraordinary high tide, into the salt-water lakes eastward of Calcutta, where 
several of them lived many days, floundering about in the shallow-water ; 
and in this situation I had repeated opportunities of witnessing the expira- 
tion from the spiracle within the distance of a few feet, no jet of water of 
course being thrown up, but a very visible discharge of aqueous particles, 
as from a wet syringe, and this while the spiracle remained above w^ater. 

1 have the honour to be, Sir, 

Your’s obediently, 

* E. Blytii. 

Asiatic Society's Rooms. June 1st, 1850. 

Library.* 

The following books have been added to the library since the last meeting. 

Presented. 

On the Vegetation of the Galapagos Archipelago as compared with that 
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of some other Tropical Islands and of the Continent of America. By Dr« 
J. D. Hooker. (Pamphlet.) — Presented by the Author. 

Journal of the Academy of Natural Sciences of Philadelphia, Vol. 1. 
Part IV. — Presented by the Academy. 

Systematisches Verzeichniss der naturhistorischen Sammlung der Gesell- 
schaft Museum. Erste ahthielung. Voegel. Bremen, 1844, 4to.^BY 
Dr. G. Hartlaub. 

Systematischer Index zu Don Felix de Azara’s Apuntamientos para la 
historia natural d los paxaros del Paraguay y Rio de la Plata. Yon Dr. 
G. Hartlaub. Bremen, 1847, demi 4to. — B y the Author. 

Erstes Nachtrag zum Verzeichniss der Vogelsammlung des Museums. 
(Pamphlet.) — By Dr. G. Hartlaub. 

Wanderings in the Islands of Interview (Andaman) Little and Gieat Coco. 
By J. H, Quigley, Esq. Maulmain,l850, 12mo. Pamphlet.— By the Author. 
Fontana on Poisons, 2 vols. 8vo. — By Dr. W. B. O’Shauohnebsy. 

Mead on Poisons, 1 vol. Svo.-^By the Same. 

Catalogue des Coins et Medaelles du Musee Monitaire de la Commission 
dq^ Monnaire et Medaillcs, Paris, 1833, 8vo. — B y the Same. 

Journal of the Agri-Horticultural Society of India, Nos. X.-XL of Vol. 
II. and Part II. Vol. VI, — By the Same. 

Calcutta Journal of Natural Histoiy, Nos. 1, 3, (two copies) 10, II, 12, 
14, and 1/. — By the Same. 

Griffin’s Scientific Miscellany, No. VI. The Geology of the Island of 
Arran, from Original Survey. By A. C. Ramsey, (2 copies). — B y the Same. 

Insha i Hindi, belhg a collectiou of some hundreds of letters and petitions, 
&c. with an entire translation of the Insha i Harkaran. By Munshi Nizkm 
Uddin. Bombay, 1850, 8vo. — B y the Author. 

Meteorological Register kept at the Surveyor GeneraPs Office, Calcutta, 
for the month of April, 1850.— By the Deputy Surveyor General. 

The Oriental Baptist, Nos. 41-2. — By the Editor. 

The Upadeshaka, Nos. 41-2. — By the Editor. 

The Oriental Christian Spectator for April, 1850. — By the Editor. 
Calcutta Christian Observer for May and June, 1850. — By the Editor. 

Exchanged. * 

The Athenmum, Nos. 1165-7-9-70-71*72. 

Purchased. 

The Kfidamvari, edited by Pandit Madanmohan Tarkalankar, Vol. II. 
Calcutta, 1850, 8vo. 5 copies. 

The Annals and Magesine of Natural History, No. 27. 
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Report on the Valley of Spiti ; and facte collected with a view to a 
future Revenue Settlement. — By Captain W. C. Hay, B. A., Assis- 
tant Commissioner^ Kulu. 

Approaches to the country. — I gather from information that the 
valley of Spiti is approachable from our own territories and Kuiinawar, 
by six dilferent routes. 

First Pass. — First, and easiest, is through KuiinAwar, via Sliialkar, 
over a low range of* hills by the KjYigar pass to " Sumnih,” the last 
village in the Busaliir territory, and thence across the Spiti river 
to “Lari,” the first village in Spiti. By this route you meet with 
three mountain passes; viz. the "Warang,” between “ Chuni” and 
** Lupa” in Kunnawar, which is 1.3,000 feet high; the Runang,^’ 
14,508 feet, between Kannar and Sdngnam in Kunnawar; and the 
*‘Hdngrung,” 14,837 feet, between " Siingnam’’ and “ Hungo,” — and 
have to cross the Spiti river which is not bridged ; rapid, and .3^ feet 
of water. 

Second pass Mdnirang. — The second is over the “ Mdni” pass, 
commonly called the *‘Mainrang;” but **rang” merely signifies a 
pass. The road to this is Vrora “ Sdngnam” in Kunnawar, to 
Bobak” where copper mines are worked by the Busahir Rajd ; then 
over the pass, which ^Captain Gerard, I think, calls 18,000 feet to 
** Mdni,” a village in Spiti, and one march from Dankar : this pass 
* No. XLll. — New Series. 3 k 
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is not open until May, and closes usually in October. The Mani” 
pass bears from Dankar East 46 ; there are two Tery high peaks above 
the pass, and a lake called ** Mani-kc-Choh.” 

Third Pass “ Bhubdh ” — The third pass is the " Bhubdh Jhote.” 
The road to this jhote strikes off from the Sutlej at the Waugtd- 
brido;e, ascending to the village of Gutgaon*' in the Pargannah of 
Bhubah in Busahir; thence the pass is two marches from any 
habitation : it is a high pass, probably near 1 8,000 feet ; you cross it 
and descend to the village of *^Mudh” in Spiti, only one march. 
This is by far the shortest road to Rampiir ; but the pass is only open 
from May until October. I contemplated coming to Spiti by this 
route, but snow fell for four days successively, and I gave up the 
intention. Two Spiti men afterwards tried it, and had to march 
unceasingly for two days in 3 feet of snow, and one man was frost- 
bitten ; it is certainly impracticable for Ilindustanis in November. 

Fourth Pass Satoldh ,** — The fourth pass is the “ Satolah,” which 
leads into Kuld, entering it at Jagat Sdkh by this pass you have 
to pass the Shigri ; the marches are as follow : 

From Dankar to Kurjeh, 1 

Pamo, >2 in Spiti. 

Lohsar, J 3 

Kiinzam ghat, on this side 4, 

Shigri Ghati, 5. 

Sutlehhet, 6. 

Gdnzd Pattar, 7. 

Jagat Sukh, 8. 

In this route, it is said, there are three streams to pass, which are. im- 
practicable for Ghoonts, and only open from May until October. 

Fifth Pass Kanzum .* — The fifth pass is ** Kanzum Lamd.*^ 

Lamd” signifies pass : this leads into Kulu, via the Botang pass, 
and is only open from May until October. 

Sixth Pass “ Bard Lachd ** — The sixth pass is the Bara Lacha, vifi 
Ldhoul and the Botang pass. The marches to Lohsar arc as at the 
fourth pass, thence to Takpokongyah to Bara Lacha, &c. : — Only open 
from May to October. 

These are the passes from our own Territories and Busahir, through 
the outer chain of mountains. 
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Paseee into Tartary, — ^Through the second chain of mountains into 
Ladak and Tartary, there are three passes. 

to Chumkrtu — The first from Lari to Chdmiirti in Tartary ; the 
marches are as follow, being six days’ journey. 

'"Ist, Hilling. 

2nd, Sting-kill. 

.Srd, Tun-tiln. 

All these places are be-^ Put-piit (lamii) said to be a very 
yond our frontier. 

.5th, Rilm-buding. 

(Jth, Chiimiirti. 

2w<f Pass into Tartary — “ Parang ^ — The second pass is over the 

Parang” lamu, upwards of 16,000 feet, and goes by the villages of 
*‘Ki Giimpa” and Kibar to Ruksu, a district in Ladak. This is 
usually called the “ Parang Li,” being the contraction of “ lamu” 
a pass. 

^rd Pass into Tartary — ** Tungling,^* — The third pass is over the 

Tangling” Idmil, a very high pass, also leading to Riiksd, and the 
road strikes off between the villages of ‘‘ Hall” and “ Qatu,” but on 
the opposite side of the Spiti river. 

These are all the passes through the mountains into Spiti that I 
have as yet become acquainted with. 

Boundaries.— Tfie boundaries of Spiti are as follow. ^ It is bounded 
on tlie North by the Parang range, which sejiaratcs it from Ladak. To 
the North East there is no defined boundary, but inaccessible mountains. 

To the South and South East by the Muni pass ranges which sepa- 
rate it from Kunnawar. 

To the East a valley, called ‘^Kurati” takpo, separates it from 
Chinese Tartary. 

To the West, the snowy range from ‘^Bhubah” to "Bara Lacha,” 
Bhubah Jliote, separating it from Busahir, and, the latter from Kulu, 
and Lahoul. The Bhubah Jhote is to the W. S. W. and the Bara 
Lacha N. W. These appear to be all natural boundaries. 

Valleys, — The length of the Spiti Valley, longitudinally, I should 
estimate at about sixty-six miles ; the following being my supposed 
distances between eacl^ place situated in the valley. From the boundary 
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Total,. . 66 miles. 

There are three transversal valleys, one in the direction of the curved 
line of mountains extending from the Bara Lacha to the Bhubah pass. 
The length of this valley to which villages extend may, from the Spiti 
river to the village of Mudh,” be estimated at 30 miles. 

The second transversal valley extends from the Spiti valley, in the 
direction of another curve of high mountains, separating the Spiti 
valley from Tartary, and whence arise another line of water heads ; 
the rivers running in an opposite direction. The inhabited part of 
this valley docs not extend above ten miles. From this again, is a 
lateral valley, running almost parallel with the Spiti, in which are only 
two villages in about three miles. 

A third transversal valley is the “ Parang,’’ leading up to the 

Parang pass” into Ruksu, or Ladak ; in tlus there are only two 
villages in about two and a half miles. These may be said to contain 
the inhabited and cultivated parts of Spiti. 

The passes through these valleys I have already mentioned. 

Crops . — The crops in Spiti consist of two kinds of barley, one of 
wheat, peas, and mustard from which oil is made. They sow in May, 
and reap in September. 

Rivers . — The prineijjal river is the Spiti ; I followed it up as far as 
^'Lohsar,” where it divides into two branches, one called “Pilii” 
running from the North West, and another flowing from the ^‘Eiinzam 
lamd,” and called Lichd” from the South West, and said to be four 
days’ journey. 

The peculiarity of this river is the immense yidth of its bed, being 
(from the time it takes a South and South East direction, where the 
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*• PArang” river enters it, to a point where another stream flows into 
it from the Man! rang”) seldom less than half a mile wide, and, in 
some parts, nearer a mile. 

At this season of the year, the main stream is not in most places above 
forty yards wide, or above three feet deep, — that is above Dankar. 
This river is also remarkable for its very flat bed, and for not contain- 
ing boulders of any large size — none above a foot in measurement, but 
much more generally small stones, gravel, sand, and a calcareous marl. 

Its principal tributaries are the “Tungling,” “Parang” and “Ling- 
ti” flowing into it from the left bank ; and the river “ Peen” on the 
right. 

The “ Tungling” and “ Parang” flow from mountains of the same 
names, each source distant about 20 miles. 

The river “ Lingti” flows from Liingpa : it is said to be two days’ 
journey, and above the village of “Lilong” it is called the “Pedan- 
gehi ;” its bed is about eighty yards, and the stream at present is about 
2tl feet wide. 

The river “ Peen” is said to flow from the “ Bhubah” Jhofe and 
above takes the name of the “ Bhubah.” When the river takes a 
S. W. direction it is joined by another considerable stream, the 
“Yciisa,” flowing from a mountain of that name two days’ journey 
from its junction with the “ Bhubah.” Another large stream then 
joins the “ Bhubifli” called “ Para Kio,” which is said to flow from a 
mountain of that name four days’ journey ; its course appears to be 
nearly South. The “Bhubdh” then takes the name of “Peen” from 
the Koti of “ Pinii,” or valley, through which it flows. The width of 
this river bed is from 300 to 800 yards. 

There are many other feeders to the Spiti, but which may be more 
appropriately termed torrents, principally running into the Spiti, on 
its right bank, with a course from the mountain, through which they 
have forced their way, of about half a mile : some of their beds are 
very remarkable, from 300 to 500 yards wide, quite straight and 
parallel, Mke the banks of a canal, and the debris, in some instances, 
from 200 to 300 feet above the water level : the rush of water on the 
melting of the snow, must be very great through these channels. The 
Spiti river is, at th^s season of the year, in some parts completely 
frozen over, and you can both hear and see the stream flowing beneath 
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the ice. A great quantity of border ice is frequently broken up and 
carried down the stream, which occasionally gets jammed^ and the 
passage is interrupted ; the river above then increases in depths and 
becomes impassable. 

The hed of the Spiti is so deep as to prevent its water being of any 
assistance to the people in cultivating ; they depend entirely upon the 
small streams from the mountains feeding their kools. On the right 
bank of the Spiti are immense beds of debris, forming plateaux of 
sometimes two miles in length, and from half to one mile in breadth ; 
a quantity of calcareous deposit has taken place upon the debris, and 
would afford excellent arable ground, but for its aridity, and impos- 
sibility of conducting courses to water it : in some seasons when a 
great abundance of snow has fallen upon the range of mountains 
immediately above the level ground, cultivation is attempted, but it is 
very uncertain, and in taking revenue from the country, it cannot be 
accounted as productive soil. 

The probable total length of the Spiti river, from its source to its 
junction with the Sutlej, may be estimated at one hundred and twenty 
miles. I am told that fish have never been seen in the Spiti river. 

Geological Formation. 

Physical and General vieuo , — The Physical and Geological account 
of this country, such as I am able to give, can be embraced in a small 
compass. The account of the mountains, valleys, and passes will, in 
fact, explain the physical position. 

Gypsum and Alum , — The formations that I have seen, belong wholly 
to the secondary period : in fact, Spiti may be described generally .as 
being of various kinds of lime and sandstone, with a few slates and 
shales, and conglomerates. On descending to the bed of the Spiti, 
after crossing the range which separates it from Kunnawar, beds of 
red sandstone are first met with; in connection with these, below 
L&re is gypsum, and alum ; and, from the water idl the way from 
Lare to Dankar being saline, I have no doubt but that rock salt 
may be discovered in the vicinity of the gypsum. 

Fosdl beds . — These secondary strata contain some excessively inter- 
esting fossil beds. The first which 1 examined ijre in the Finn valley, 
and above the village of Mekidn they are a marine deposit, and 
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belong to the Porkilitic” group, being situated between the beds of 
** lower new red sandstone” and the Magnesian group or dolomitic 
conglomerate ; these again being associated with beds of shale, and 
mountain lime-stone, point it out as an exceedingly likely locality for 
coal ; the snow however was on the ground and the Thermometer not 
above 10^ in the middle of the day, when I visited the place, so that 
my observations were unsatisfactory. 

The fossil beds of Ammonites are of great extent, varying from the 
size of a cart wheel, to an inch in diameter : in a very short time I 
collected as many as two men could carry, and could distinguish as 
many as six or seven different species of Ammonite, with a variety of 
other shells, and one or two vertebrae of fish. 

Oxide of Iron . — A large quantity of red oxide of iron is found 
somewhere in the vicinity, which is used by the people for ornamenting 
their houses, marking their she^p, &c. ; this locality, when free from 
snow, would be worth observing, because beds of this description often 
overlay silver and lead ores. 

Lias and lower Oolitic beds . — ^The other fossil beds, which T exa- 
mined, are in one of the lateral valleys near the village of Gienmul.” 
The formation corresponds with our well known “ Lias,” and “ lower 
oolitic” reposing on the Lias. The mountain, behind which these 
beds are situated, is composed of a series of calcareous and sandstone 
beds, in an almostfundisturbcd position. 

The decomposing Lias, with much indurated mud or clay, and greatly 
tinged with iron, have greatly the appearance of a coal field, and are 
on undulating hills; these are filled with ammonites of only one 
species : the decomposition of this group furnishes the richest ground 
in Spiti ; the soil at Lidang” and “ Ljlra” seems also to be of this 
description, but the fossils are not so abundant. The lower oolitic 
reposes on the Lias, and is composed of rather complicated strata, 
containing immense quantities of dead shells^ in a black deposit of 
extreme fineness ; this clay is perhaps an indication of the neighbour- 
hood of coal. I procured a quantity of these fossils, consisting of a va- 
riety of bivalve shells, one or tuVo univalves, and varieties of Belemnites 
and “ Orthocerns.” 

The mountain lime-stone is the most abundant formation in Spiti, 
and abounds with species of ammonite, Orthoceras, Spirifer, Ters- 
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bratulee, &c. &c. ; some of these beds may perhaps be attributed to the 
primary fossiliferous or ** Silurian” group, since they are in a horizontal 
position, and have never been disturbed since their deposition, and they 
are a dark gray argillaceous deposit, below which a slaty sandstone 
is met with ; the fossils generally being, “ pentamerus,” “ tentaculites” 
ammonites and belemnites — all indicative of the Silurian group. 

Soil . — This brief description will so far tend to show that the pro- 
ductive soil of Spiti, is in general calcareous. As far as Lidang it 
is of a light colour ; from Lidang to Ki, the soil is blackened by 
the fossils ; and above these places, to the head of the valley, the soil 
assumes a reddish appearance, from the calcareous soil being more or 
less mixed with the decomposing siliceous particles of red sandstone. 

These soils are all light, and easily turned up by the plough, and 
should, if properly watered, be highly productive. 

Secondary Strata . — It is a fact to be noted, that Herbert in his 
mineralogical survey of the Himalaya, travelled as far as the Ilungru^g 
pass in Kunnawar, and leaves it with a remark, that lime-stone is never, 
in these mountains, a principal formation : now, the principal lime- 
stone formation is only there beginning, the whole of Spiti may be 
said to be a lime-stone formation ; likewise, a great part of Lahoul. 
Herbert also says, after mentioning the formation of gneiss, i^c., that 
“ outside of the whole are very limited examplest of the secondary 
strata.” Now the secondary strata are of great extent, but not as 
observed by him. The secondary strata begin at the Ilungrung pass, 
which is a mere spur from higher mountains, chiefly composed of 
lime-stone and sandstone, as the boulders in the river at Sungnam 
might have pointed out, but he merely sighted the lime-stone, and 
drew, in my opinion, an incorrect conclusion. 

The Bara Lacha, and many other mountains from 1 6,000 to 20,000 
feet high, are secondary, although certainly very uncommon height for 
secondary formations : and it will be a natural conclusion that nearly 
the whole range, bounding the Tartar plains in this direction, are 
secondary or certainly not older, which^ would give as great a breadth 
of secondary as primary formation. 

Population . — The live Kotis into which Spiti is divided contain 
upwards of sixty villages, enumerated in Table No. 1. The whole of 
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these villages contain only three hundred and sixteen houses, and their 
population is as follows, the census being from actual enumeration. 


Adult males. 

- 392 

Boys under 12 years. 

- 191 

Adult females, 

- 593 

Girls under 12 years. 

. 238 

Lambas or priests not included above. 

• 193 


Total, - 1,C07 


giving a total of one thousand six hundred and seven souls. 

The population is represented to me as having been on the increase 
for the last five years. 

Revenue . — It is not without some difficulty that I got the people 
to make me acquainted with the revenues which had been formerly 
paid, but I believe the following to be pretty correct. 

Revenue for 1847-48-49. — ^The revenue for the years 1847-48-49 has 
beftn paid to the Vazir of the Raja of Busahir — at least for 1847 and 
1848 ; that for 1849 was tendered to the Vazir, who has since written 
to me to receive it on account of Government. The revenue paid to 
Mansdk Das, the Vazir of the Busahir Raj^ in 1847, was merely 753 
rupees. 

In 1848, the same sum was paid, with the addition of 400 lacs* of 
grain, the produce^f some land at Dankar, which was called Sircari. 

The revenue fur 1849 is still in hand, and is 753 rupee's and 500 lacs 
of grain, now in the fort of Banker, which will be made over to the 
Vazir of the Raja, and 753 rupees, credited to Government. 

Mansiika Bus, Vazir, made an offer to Mr. Edwards, the Super- 
intendent of hill states, to continue farming Spiti, upon an increased 
rent of 1^000 rupees, and I believe he recommended to the Board that 
his offer should be accepted ; but 1 think it very objectionable, for the 
Spiti people believe that he only took the sum fixed for the three years, 
with a view of obtaining a longer lease, when they were apprehensive 
that it was his intention to exact more from them. 

The Spiti Vazir holds a pafler, written in Thibetan, signed by the 
late Mr. Agnew, which the people here say is guaranteeing to them that 
no more than 753 rupees should be levied from them. 1 have no means 

* See page 440. 
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of testing the truth of their assertion, nor do 1 know whether Mr. 
Agnew was authorised to make such an agreement, but I hare treated 
the subject lightly, nor could they have considered it very binding, 
from the fact of their having paid to Mansilka Das, in excess of the 
753 rupees, grain to the value of 200 rupees or upwards. 

Revenue for 1844-45-46. — In the years 1844-45 and 46, the annual 
revenue paid to the Thanddur at Ladak was 1,031 rupees. Besides 
this, 100 "Mundis” or iron crow-bars; likewise two Ghoonts, and a 
nazardna of 15 rupees annually to the Thanddar, and 60 sheep ii| 
jugat. 

During these three years the Seiks are said to have further plun- 
dered the country of 4,000 rupees, also 60 ghoonts, and much other 
property. 

Revenue from 1839 to 1843. — ^From 1839 to 1843, both inclusive, 
an annual revenue of 2,000 rupees was paid to Rdja Goldb Singh. 

Besides this, 100 sheep within the five years; and, in 1839, three 
Ghoonts were presented as nazzars, and one Ghoont annually for the 
four succeeding years. 

Prior to 1839. — Before 1839 the revenues from time within memory, 
was always paid to the Raja of Ladak, as follows ; 396 rupees in 
cash, 200 lacs of grain, 100 rauudis, 34 pieces of cloth (Barmiir), and 
132 shfigils of paper, equal to 660 Hindustdni tdktehs. During these 
years, they also paid annually to the Raja of Kuibu, six rupees, and 
two pieces of cloth, as tribute. Also to the Raja of Busahir 30 
pieces of cloth as tribute. And to China (from 50 Chinese families 
settled in Spiti) about 200 lacs of grain. 

This revenue to China has been discontinued for the last 1 2 years ; 
but, before my arrival, some Chinese were sent from Tolurig to demand 
the ancient tribute. 

Demands of the Chinese for revenue . — Since my arrival. Vakils have 
been sent to me from Tolung and Chfimiirti, setting forth their claim 
to this tribute, but I told them that, as it had not been paid for the last 
1 2 years, and the Company had the means of protecting their own sub- 
jects, that I did not think it would be continued ; but that as I was 
not vested with political authority, I would make their request known 
to my superiors. 

This ancient tribute does not appear to have originated with the 
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Chinese gdternment^ but in sncient times there were Tartar hordes 
upon the border, and the Spiti people appear to have paid this grain 
to be protected from plunder. 

Revenue how hitherto The revenue of Spiti has hitherto 

been collected by a Vazir (hereditary) ; whatever revenue is required 
has been levied equally from the five Kotis : in the collection, he is 
assisted by five “Gatpos” or Miikiahs. The Vazir has hitherto 
been allowed to pay himself at the rate of one rupee in four, and he 
holds the village of Kiuling” in Jaghir. 

Amount of grain produced^ and probable home consumption. — The 
whole five Kotis contain 2,554 lacs of ground. The probable pro- 
duce of this land will be 20»()G7 lacs of grain, and the probable annual 
home consumption l5,OO0 lacs; which, deducting 800 lacs Yor the 
produce of the Jaghir lands, will leave them 4,8G7 lacs to pay their 
revenue with ; which, roughly calculated, would be about 1,G00 rupees, 
besides the sale of Ghoouts, say 400 rupees, and any tax upon their 
industry. 

Commerce, — The S[)iti people are not essentially traders, their coun- 
try affords hut Utile pasturage, and they have seldom more sheep than 
to sup[dy their own wants. 

Exports, — The exports are confined to grain and a few Ghoonts, 
together with a few manufactured blankets, and j)ieces of Barmilr 
cloth. The return for their grain is salt, and wool. For grain they 
receive equal weight of salt, and for three lacs of barley they receive 
eight “ kiris” of wool ; the kiri is a Chinese weight, and differs from 
12 to IG seers. 

Trade with Chinese, — ^The Chinese are their own carriers: they 
come to Spiti in November, and take about 1,000 lacs of grain, and a 
few Ghoonts. The Spiti people say that this trade might be increased. 
Tlie Chinese do not barter pashm” or Shawl wool, but take rupees 
for it. 

From the Chinese, the Spiti people buy their sheep, (a very fine 
description) giving five lacs of grain for one sheep. 

Trade with liusahir and LaUak. — They export to Busahir about 
250 lacs of grain, chiefly to Siiiignam, and receive in exchange rupees : 
the Busahir people are their own carriers : a few Ghoonts are also sold. 
To the Busahir people they also exchange part of the salt they 
• ’ 3 L 2 
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receive from China, for iron and tobacco, and a small quantity of 
pashm, about 12 maunds, is also exchanged for iron: if this iron is 
more than sufficient to supply their own wants, they trade with it to 
Ladak, or Rtiksu, and exchange it for ornaments for their women, and 
other trifles. 

They also exchange about 250 lacs of grain with the Tartars, from 
Riiksd, for wool and salt. 

The usual selling price of grain amongst themselves appears to be 
from 2J to 3 lacs of barley, and 2 lacs of wheat for the rupee. 

This appears to be their entire trade. 

Weights and Measures. — Their measures are of three descriptions, 

linear,” “ agrarian,” and of solidity. 

"Xiwear.” — By the linear measure, cloth is sold by the “hath” 
as in Hindustan. Wool is sold by what is called a “kiri” or bun- 
dle, which dilfers as to weight, but is two h^ths in length ; this is used 
in commerce with the Chinese. 

Agrarian, — The agrarian measure estimates by the quantity of grrfln ; 
in Kulu it is Bliars,” here it is by “ lacs,” a lac being 32 catcha 
seers, or ] 2 pucka seers. 

Capacity and Solidity. — The return of grain sown is 14 to 1 of 
barley, and from 10 to 12 for 1 of wheat. Gram is sold by the seer 
of 20 double pice weight ; our seer is from 80 to 84 tolas, their seer 
is 32 tolas. 

They have also a small measure called a “Mani” or“Thi,” 
which is a small wooden cup ; this is of two sizes, the one used for 
buying, called “ Chayreh,” holding 29 rupees weight of grain ; and the 
other, by which they sell, called "Guyreh,” which only holds 21 Rs. 
weight ; small articles of value are bought and sold by the barley-corn 
weight, as a grain of rice is used in Hindustan. 

Liquor. — Liquor is measured by the “ Puttah” of 2 seers, equal to 
f seer pucka. Their liquor is of one kind, distilled from barley called 

Chung,” and is sold 30 “ puttahs” for the rupee. They consume 
large quantities, and one man is said to drink, on occasions of festivity, 
as much as four puttahs. 

Domestic Animals, Cattle, ^c. — Their animals consist of Yaks, 
Jabbiis or half Yftks, Cows, Ghoonts, Asses, Sheep, Goats, Dogs, 
and Cats. 
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Tdke, — ^The Yak is a highly useful animal ; with it they plough^ 
carry loads, and it furnishes milk, and hair for their ropes. 

In the severest weather, this animal appears to enjoy itself in the 
snow, and it is often to be seen with icicles, of several inches in lengthy 
hanging to its nose, and a foot or more of ice hanging to the hair 
falling from its neck and shoulders. Long hair hangs over the eyes, 
and prevents their freezing. 

Number of Ydks, Jabhds, Cows and Ghoonts, — Chinese breed*. 
The total number of Yiiks in Spiti is 439 : and of Jabbiis and Cows 
412. The Ghoont, although an useful animal, seldom carries any 
burden but a man; the total number in Spiti is 365, but bred 
chiefly for sale. They have two breeds, one a small Ghoopt, never 
above 1 2 hands high, peculiar to the country. The other a large 
breed of Ghoonts, from 13 to 13J- hands high, is bought from the 
Chinese, and usually corner from “Chumurti.*^ For a Chinese 
Ghoont two years old, they give a four year old Spiti Ghoont. All are 
equally hardy, and are kept out the whole winter, — all except the year- 
lings, which are housed. During winter, the Ghoonts live entiiclyupon 
the roots of stunted bushes, and are very expert at scraping the snow 
from off them with their fore feet. 

But little attention, except in a few cases, is paid to the breeding of 
these Ghoonts ; a certain number of entire Ghoonts are turned loose 
amongst the mareif, and the sire of a foal is seldom knpwn. Such as 
are not required for breeding, are castrated when between two and three 
years of age. 

The right of castration has usually been the right of one person, 
given under a seal from Ladak. 

The breed of Ghoonts wdth a little care might be considerably 
improved. Many are killed during winter by wolves and leopards, and 
I saw some which had been much lacerated, but escaped. 

Asses. — The ass is also an useful animal, /ind is of a peculiarly 
strong breed, not in general large, but with powerful limbs; they 
are chiefly employed to carry firewood, and are said to be able to go 
wherever a sheep can : their milk is also drunk. The total number in 
Spiti is 79. 

Sheep and Goats.— The sheep appear to be of two distinct breeds ; 
the common one produces the fine **Bianghy” wool, the other is 
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a very large species which is brought from ** Chdmtirtr’ with very 
long wool, but not so fine as the other. 

The goat is of the description which produces the Shawl wool or 
pashm. The total number of sheep and goats in Spki is 1095. 

The Spiti people are not carriers, or they would have a larger 
number of sheep. Each village has its three or four dogs, and a very 
fine black species of cat : these 1 think comprise all their domestic 
animals. 

Zoology, — I am here at a very unfavorable season of the year to 
make any observations, either on the Zoology or Botany of the country ; 
in fact, with the latter science I am unacquainted, and, with regard to 
the former, having been a keen observer tbrongh these mountains, I 
have been struck with but two new species of bird of the genera 
“ Erythrospiza,” and “Ruticilla,” every thing else that I have seen is 
well known and described. 

Physical constitution^ morals^ manners^ ^c, of the people, — The 
position of Spiti, situated amongst ranges of high mountains, subject 
to extreme cold, and far from civilization, points out in a degree the 
physical constitution of its inhabitants. 

The Bbotias are a physically robust cast of people, the climate 
not being sufficiently severe to impede the vital functions; with 
strongly marked weather-beaten countenances ; of middling height ; 
with muscular body, flat faces and noses, and,' in general, small 
eyes. The natural colour of their skin is e light brown, and the 
reflection of the sun from the snow gives them a ruddy hue, which is 
,so peculiar to all the race of Biitaii. Their hair from exposure to the 
atmosphere is extremely coarse and matted. The women are also vgry 
muscular, and all burdens, except in cases of extreme necessity, arc 
carried by them, the men merely ploughing the fields. They are not 
subject to much disease, and live usually to 70 years of age. 

Diseases, — Small-pox is their greatest enemy, which occasionally de- 
populates whole villages. Stomach diseases arc not uncommon and which 
may be increased perhaps by the entire want of vegetables. Weakness 
of the eyes is also common. Although* depending entirely on snow and 
ice water, and in a country of lime-stone goitre is scarcely known ; one 
or two cases, they say, may exist in the whole country. 

dges of Marriage. — The common ages of marriage are, with the 
men, from 20 to 21, and women from 15 to 20. 
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Polyandrim.— The abominable custom of polyandrism prevails, that 

is, a woman marries a family of brothers. 

A man in good circumstances has sometimes two or three wives ; 
but, from the first circumstance, and the priesthood not marrying, the 
proportion of unmarried females is large. 

Slavery unknown . — Slavery is unknown amongst them. They are 
free in their manners, without being rude, or inquisitive ; and have a 
certain degree of Chinese cunning. 

Ab interest taken for money . — They never take interest for money, 
but often lend and borrow amongst themselves. 

Houses . — Their houses are large and well built, and generally two 
or three stories high. The first three feet built of stone, and the re- 
maiuder of sun dried bricks, 18 inches long, 8 wide, and 6 deep,* cement- 
ed with calcareous mortar. The roofs are flat, with a layer of willow 
or tamarisk twigs, over which is about 6 inches of earth. On the 
outer walls are usually deposited grass and wood for winter use, and the 
houses of the richer zemindars are always distinguished by the neatness 
with which this is stored. This keeps the snow off their walls. One 
room in a house is usually 20 feet square, or 24 by 20, the roof sup- 
ported by a double row of wooden pillars, the architrave being, in the 
better houses, highly carved in Chinese style, in the form of dragons, 
&c. The tw'o centre beams, are about 2 feet apart, and over these, to 
form a ceiling, wiflow or juniper sticks, pealed of tjieir bark, are 
crossed, and placed close together giving a neat and cleanly appearance ; 
this however is much destroyed by the lighting of fires in the room* 
and there being no exit for the smoke, except by the door and some 
very small windows, which are usually on only one side of the room. 
The walls are generally washed with a slate-colored marl, and a cornice 
imitated by a band of white and red, sometimes yellow, made from 
gypsum, and red and yellow ochre. Generally speaking they are ex- 
tremely well housed. On the outside corners o&the houses are usually 
erected poles, with a black YS,k’s tail on each. The whole family live 
in one house, consisting usually of a grandfather and mother down to 
the grandson, &c. 

Khatak presented, a Chinese custom . — ^When the parties can afford 

it, distinct buildings, J)Ut close together, are occupied ; the grand- 
parents occupying the second best. If they die, the father occupies 
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his father’s quarters, and the younger couple the best. Such are their 
arrangements. They appear to live happily together, seldom quarrel, 
and crimes are very uncommon. Their customs are essentially Chinese, 
and I was always presented with a Khatak,” or white silk scarf, by 
every head of a village. 

Mode of reckoning time . — ^Their mode of reckoning time is by lunar 
months of 29 and 30 days alternately, and every three years they add 
a month to reconcile the motions of the sun and moon. Their present 
Sam vat (Kild) commenced on the 15 th of December. 

Mode of detecting crime and oath . — ^When two parties are accused 
of crime, an oath is taken in the following manner. The names of 
each arc written on paper or engraved on stone, then wrapped up in 
flour, and cither thrown into hot oil, or water, a person then plunges 
in his hand, and the first name that comes up is considered the guilt- 
less person. 

Petty thefts punished hy fine . — Petty thefts are punished by fines. 

A person dying without an heir, the personal property goes to the 
Lambas. 

Crimes how punished . — If a woman deserts her husband, and goes 
to another man, the man pays the expenses that have been incurred by 
the husband, with an occasional fine, according to circumstances. 

Bad crimes, as maiming, wounding or murder, have hitherto been 
punished by orders from Laduk, generally by the cutting off a hand. 

Amusements . — Shooting with a bow and arrow is one of their favo- 
rite pastimes ; the implements are of Chinese manufacture. A sort 
of religio-dramatic performance constantly takes place, the actors arc 
Lambas, who repeat religious sentences, and arc joined in a chorus 
by the crowd ; on these occasions grain is bestowed, and every donor’s 
name registered in a book kept in the giimpuh or the kurdewarah. 

Dress.’^-^AW are clothed in woollen coarse cloth and blanket at all 
seasons, and in winter, a goat or sheep skin cloak reaching from 
head to near the feet, the hair inside. The women wear a sort of 
loose wrapper with arms, extending to below the knee, bound round 
the waist with usually a red coarse shawl of pashm ; loose trowsers 
usually red, which are gathered close below the knee, and stufied into 
a pair of cloth leggings attached to a large Chinese shaped shoe, (these 
leggings answering for stockings,) and tied round the calf of the leg 
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with a woollen string. The shoe is made large and the vacuum filled 
with biisa or wool. 

Their heads are usually bare, but they have a large moveable orna- 
ment made of brass, or sometimes of silver and gold, studded with a 
variety of turquoises, which extends from the forehead over the parting 
of the hair, and reaches in a long tail behind. They wear their hair 
long in a number of plaits. They also wear a variety of necklaces of 
amber, coral, &c. ; and coral earings and wrist ornaments cut from the 
chalk shell. No woman is without these ornaments. The higher 
class sometimes wear a kind of cap made of Kimkhab and trimmed 
with sable fur, but these are seldom seen ; a woman may be said almost 
always to appear with a bare head : they are in no way secluded, and 
are free and frank in their manners, and of very cheerful disposition. 

The dress of the men much resembles that of the women, but their 
heads are generally covered with a sheep skin cap, or one of black 
blanket hanging loose, with a li^t blue border. Many wear their hair 
in one long platted tail, with, occasionally, turquoises and corals. 
They have all a necklace of coarse amber and other beads. They also 
wear, suspended round their waist, a flint and steel, and round their 
necks a polished piece of brass which serves as a looking glass, and 
various charms. 

The Lambas have a variety of head dresses, but all in the Chinese 
style, either a cap oi a hat. 

Food . — ^Their food consists almost entirely of a sort of Sattij, made 
from wheat, barley, or peas. They occasionally eat meat boiled into a 
soup ; and drink quantities of tea, boiled with butter and salt. Yak’s 
flesh is eaten without prejudice ; but, in killing any animal they abstain 
from shedding blood, and usually strangle. They have no poultry ; in 
fact I doubt if fowls would live. They have not a fruit or vegetable 
in their country. Turnips, which are cultivated in Kunnawar, are not 
seen here. I think that cabbages and beet root might be introduced 
here with great advantage to the health of the people. Potatoes would 
not thrive, the cold being too severe. Tobacco is smoked by nearly 
every man, who has a pipe madb of iron stuck into his cammarband, 
and a leather pouch for his tobacco. 

Beliffious Institutions . — The faith of all the inhabitants of Spiti is 
Buddhism.” The pnesthood form a large portion of such a small 

3 M 
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population, there being nearly 200 distributed in the five Kotig. 
They consist of a Head Gelong, who is their guru or high priest : 
under him again are five other Gelongs, and all the rest are "Chun- 
b^” and ** Ghelahs.” The two last or mferior orders can be made 
here, but a priest must go to Lahassa to be made a Gelong, by the 
Teshfi Lambii. The “Chel^s” are made indiscriminately from 
the peasantry. In Spiti there are five Gumpds or Th^kiirdewarjihs, 
each having its Gelong. All these are under the orders of the Teshii 
Lambti at Lahassa. The priests must either be clothed in red, or 
yellow, and on no account wear white ; their head dresses are very 
various. They are strictly prohibited from exercising any other func- 
tions but those of religion. They are entirely supported by the people, 
and they collect grain for their support at harvest time from the people ; 
they have a store room to each Gumpii. The Chinese families settled 
in Spiti are called Chuji,” and they present annually, 200 lacs of 
grain to the head Gumpd. The priests are prohibited from marry- 
ing ; if they do, or are known to have connexion with a woman, tiiey 
are beaten and dismissed from the order. There are however two sects 
of Lambas ; one called Neingma” answering to the Byrdgis of Hin- 
dustan ; who though not allowed to marry, are allowed to keep women ; 
there are only 13 of this sect in Spiti. 

The other sect is the “Gilopa” who represent the Sannyasies: 
they consider themselves defiled if they touch a weman. The Neing- 
ma’* sect generally wear long hair, and the other short. They dispute 
with one another as to their superiority of learning. 

The priest attend at births, marriages, and deaths : at a birth, several 
priests are called, who go through a ceremony of astrology predict- 
ing the fortune of the child, and receive presents. 

Parties are married by a guru in the open air, when prayers are 
read ; the tilak is then marked on their foreheads, they have Kha- 
taks*’ (white silk scarfs) given to them by the guru, when they get 
to their house, and he departs with presents. At a funeral a Lamba 
attends whilst the body is burnt. The guru and other priests then 
attend, and presents are distributed! The ashes are thrown into a 
river, and the place where they were burnt, heaped over with cow dung 
and clay ; and, if the friends of the deceased can afford it, a monument 
is erected in the shape of an um. There are no nunneries or nuns in Spiti. 
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They believe in one God Supreme, but have a variety of inferior 
divinities, which are represented in their temples. Prayers and charity 
are, in their estimation, sufficient to ensure happiness in another world. 

They believe in various births hereafter : that a man’s span in this 
world is 70 years : but in the second it will be 60, the third 50, and so 
on till 10, when a man is only to be a hith (l^ ft.) in height. They believe 
in many yugs ; they say that only three have arrived, and that nine 
hundred and ninety-seven are yet to come. Metempsychosis forms a 
part of their belief, but they are not explanatory on the subject, and. 
say that only the Teshd Lambii can explain it. It is rather extraor- 
dinary with this belief that they should eat the flesh of animals, which 
they will not kill, but receive to be eaten when they have been killed, 
or have died. The store-house of the Gumpu has a large supply of 
dried dead animals, and pieces of flesh strung and dried. 

Once a month, the whole of the priests assemble for general prayer, 
it is first read by the Gelong, and repeated by all the rest. Their 
most remarkable festivals are usually at the full moon. 

This is all the information which 1 have thought it necessary at pre- 
sent to collect, regarding their religious institutions and customs. The 
Lambas are quiet and inoffensive, and much respected by the people 
generally. 

If the country is highly taxed, it will be necessary to make some 
provision for the priesthood in the shape of Jughir. 

Laliassa is called by the people here “ Chota Chin,” and the coun- 
try between Lahassa and Manassarovar or *‘Mantaloi,” is called 

Guari.” China Proper is called " Gynuk.” The country of Little 
Thibet is called ** Balti,” or that portion above Cashmere, &c. The 
Ladak country goes by its own name. 

Climate . — Having no Barometer with me, 1 am unable to ascertain the 
atmospheric pressure, but with a Thermometer only graduated to Zero, 
I have, as regularly as I could, taken the tempesature of the air since 
my arrival ; always morning and evening, but being generally on the 
march at mid-day, I have not often been able to ascertain it at that time. 
I give in a table (No. 2) the range as observed, which will point out 
the winter climate as being very severe. The diminution of atmospheric 
pressure is inimical ti) the growth of trees, and there are only to be 
found a few stunted, trees of Jimiperus excelsa” and willows. 

3 M 2 
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The prevailing winds are from South to East^ and at times very 
high, and the greater portion of the tops of the higher mountains 
have all the snow swept off by the wind. I remark particularly in 
Spiti, what struck me so much last July in Lahoul, and especially 
North of the Bard Lachd, that the soil gives out much heat by radia- 
tion. The want of heat and atmospheric pressure are, in these regions, 
greatly against vegetation. 

Havmg given a succinct account of this country and its people, I 
may sum it up by saying, that Spiti is a mass of nearly bare rocks, 
with here and there small patches of cultivation, almost entirely with- 
out trees, thinly populated, and small villages, the largest not having 
above 25 houses. The table which I annex will give the number and 
houses of the villages. 

I have now but to add a sketch map of the country, such as will 
afford a reference to villages. 1 do not profess to give the mountains 
in their proper form or distinct ramifications. I have taken regular 
angles ; but, without a protractor, cannot lay them down ; besides, 
that task has most likely been already done, and much better done than 
with my opportunities or resources, I could hope to perform it. 

Conclusion . — I trust that any deficiencies in this report will be 
excused. I have no proper paper ; my hands are so benumbed with cold, 
that I can with difficulty write, and the ink freezes in my pen at every 
two or three ^words. I have had no books or majfts to guide me, and 
am in perfect ignorance of any thing that may have hitherto been 
written : all is from my own unguided observation. 1 should, upon 
the whole, say that the country is in a prosperous state, the people 
ar-e well housed, well clothed, and possess an abundance of food, such as 
they are accustomed to : they are contented and happy, with princip es 
of order and industry ; and, with a moderate taxation, 1 think they will 
prove good subjects, and useful and beneficial to the Government to 
which they are now aijnexed. 

Having thus stated facts, which 1 was alone ordered to collect, with 
a view to enable a future settlement to be made, however incomplete 
these may be, though collected to the best of my ability, I trust that 
my superiors will be able to form a judgment both of the country and 
its people. 

(Signed) W. E. Hay, 

Assistant Commissioner. 
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TABLE NO. 1. 



LUt of the Kotia 

in Spiti^ with the ViUo-gee^ and quantity of land 


under Cultivation, 


Names of KotU. 

Ntmee of Villages, 

Qaantiiy of land cultivated. 

Shampah, 

..Seri 

41 Lacs. 


FokpUb, 

37 



Omarungp^, 

4 

tt 


Miniyugm^, 

120 

9t 


Mibikugm^, 

97 

17 


Dankar, 

107 

If 


Sirc^i land at Dankar, .. 

35 

If 


Chunchagm&h, 

1 

If 


Ludupdingi. 

2 

If 


Nagupar, •• •• 

1 

If • 


Rama, •••• •• •• 

8 

If 


Lidang, 

6 

„ 10 patas. 


n 

459 

10 

Pinti or Pinpa, 

. . Tungtayugma, 

51 

ff 


Tangtu Kagma, 

21 

tf 


Silung,.. ••••.. 

25 

If 


Koling, 

46 

tf 


In Jagir to Tunjun Shii- 




pal, •• 

11 

ft 


Jhuta, 

16 

tf 


*Parh, 

68 

ft 


Kangri, 

45 

ft 


SuDglum, 

84 

ft 


Khur, 

56 

ff 


Tiling, 

45 

tf 


Bhugjung, 

8 

If 


Tudnum, 

22 

ft 


Mndh, 

37 

ff 


Shung, 

2 

ff 


Chudung, 

8 

ff 


Akchi, 

2 

ff 


Mikam, 

3. 

ff 


Chomuling Kugma, .... 

2 

ff 


Mikam *Vagma, 

2 

ff 


Dhunja, 

3 

If 


Halungchi, 

4 

ff 


Yunum, 

2 

If 


Cly>maluig Y ugma, • • • . 

1 

ff 



564 

ff 
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Names dlf Koiis, 
Parchikpah, 


EepoH on the Valley of {No. 6. 

Names qf Villages^ Qnumiity qf land cultwaled, 

. Lilung, 118Lac8. 

Gienmull, 92 „ 

In Jagir to Kulsang 12 „ 

Chubrang, 4 „ 

Sangloa, 4 „ 

Lera, 57 „ 

K^jeh,.. 80 „ 

la Jaghlr to Nanio Kul- 

zung, 10 „ 

Quong )6 „ 

Kuiling in Jagir to Nunn 
Kolzung the Vezir,.. . . 36 ,, 

429 „ 


Potep^h, 


. Rangrik 149 

Chikim, 100 

Kibar, 182 

K'iotu, 40 

Sumling, 36 


507 

Chujeh Tungpa langchi, 65 

Echim, 48 

Yulelum, 31 

Kumik, 58 

Half of Lidaog' is in I * . 

theSUmpib Koti ” 

Taba, 33 

Karik, 61 

Ki, 42 

^ Geoti, 7 

Monni, 14 

UU 50 

Fagmu, 19 

Chikza 3 

lilansi 62 

Kaoma, 13 

Lohsaz, 60 

Kolakznz, 2 


595 0 


Total in the 5 Kotis, •. 2554 10 or Bhara 319288 patah. 
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TABLE NO. 2. 

Range of Thermometer in Spiti from the ^th December^ 1849, to the 


\5th of January^ 1850, exposed to the Sun. 


Date. 

At 6 A. M. 

JVbon. 

6 P. M. 


December, 

9th 

14 

48' 

24' 


1849, 

loth 

14 

not observed 

23' 

Snow. 


nth 

17 

** 

22* 



I2th 

10 

72' 

18' 



13th 

6 

74' 

20' 



]4th 

10 

63' 

16' 



15th 

6 

99 

17' 



16th 

4 

99 

14' 



17 th 

12 

9* 

21' 



18 th 

14 Cloudy 

34' 

18' 

A 


19th 

13 

99 

21' 

Snow. 


20th 

12 

99 

19' 



2l8t 

11 

58' 

25' 



22nd 

13 

68' 

22* 



23rd 

14 

99 

24' 



24th 

14 

9* 

20' 


• 

2Sth 

6 ‘ 

32' 

20' 



26th 

6 

99 

14' 



27th 

4 

99 

24; 



28th 

4 

9* 

12 



29th 

at Zero. 

99 

18 



30th 

18 

99 

22 



31st 

12 

99 

6' 

Snow. 

January, 

1st 

at Zero. 

99 

6' 


1850. 

2nd 

12 

ft 

6' 

Snow. 


3rd 

14 

30' 

14' 

Snow, 


4 th 

• 13 

28' 

18' 

Snow. 


5th 

10 

29' 

13' 

Snow. 


6th 

at Zero. 

46' 

12' 

Fair. 


7tli 

8 

56' 

13' 

Snow. 


8th 

13 

23' 

11' 

Snow. 


9th 

6 

24' 

18' 

Snow. 


10th 

18 

28' 

16' 

Snow. 


nth 

15 

27' 

13' 

Snow. 


12th 

14 

22' 

7' 

Snow. 


13th 

at Zero. 

53' 

11' 

Fair. 


14th 

6 

56' 

10' 

Fair. 


15th 

4 

20' 

10' 

Snow. 

r 

16th 

2 

20' 




True Copy. 

(Signed) D. F. McLeod, 

* Commissioner and Superintendent^ 

Trans SutUg States. 

True Copy. 

P. Melville, 
Secretary to the Board. 
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Examination of the New Mineral Haughtonite (a compound of 

Carbonate of Lead and Sulphate of Barytes), — By Henry Pid- 

DiNGTON, Esq. Curator^ Museum of Economic Geology. 

Amongst a few common rocks and minerals presented by Lieut. 
Haugliton, Assist, to the 6. 6. Agent N. W. Frontier, on his departure 
for the Cape, 1 found a coarse, dirty-white, earthy looking mineral, 
which, judging only from its weight, might be taken for either an ore of 
lead or one of barytes, hut on examination it proves to be a compound 
of both which I nowhere find described, and I thus deem it due to 
Lieut. Haughton to put upon record my examination of it, in hopes 
that we may in future obtain more and better specimens so as to enable 
us to pronounce more positively upon it than we can now do. 

Our specimen is apparently the remains of an oblique rhomboid al 
table, much broken down by exposure to the atmosphere or to the 
action of water, and decomposing externally. 

Its external colour, feel, soiling, and hardness when scraped, are 
exactly those of an impure earthy chalk ; but in our specimen there are 
set numerous minute nodules (not exceeding a hemp seed in size) of a 
harder kind of the same mineral, and when a surface is scraped these 
shew a dull clayey shade, as if they were nodules of bard clay, though 
they are not so. 

Its fracture^ seen on a very small surface, is coarse hackly, and it is 
of some considerable toughness. It shews aiso in the fracture thin 
brown coloured veins, such as are sometimes seen in common earthy 
iron ores from vegetable matter. 

It is externally very friable and soiling. It adheres a little to the 
tongue and feels heavy. The internal colour is that of a dull dirty 
fawn-coloured claystoue, the lustre earthy, but perhaps in a strong light 
a little saccharine. * 

The smell is very remarkable, being oily and rancid, as if oil had 
been spilled upon it, and this especially when it is pulverised or heated 
high enough to drive off the water. 

The powder is of a dull, yeUowish-white colour. The external 
chalky surface then, is that of the decomposed mineral, which in some 
parts is 0. 2 or 0. 3 of an inch in depth. Its specific Gravity is but 
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3. 43 ; but it is apparently cellular, and if allowed to imbibe water for 
a few days might give a higher one.'*' 

Blowpipe Examination, 

In the forceps it blackens, softens and sometimes exfoliates a little, 

or a piece flies off. The most remarkable characters are the blackening 
and softening, by which last the points of the forceps are deeply 
impressed into the assay. 

The blackened assay affords no trace of a sulphurct, and in the 
reducing flame the blackness soon goes off, leaving the whole mineral 
of a dirty greyish-white. It just fuses on the edges only, to a white 
enamel, like common heavy spar. 

With Carbonate of Soda on charcoal, the usual brown sulphuretted 
bead of the sulphates, with their smell, &c. is immediately obtained. 

With Borax a clear glass. 

Via Humida. 

Tligcsted with Nitric Acid it effervesces slowly, and the filtered solu- 
tion, when tested, gives the usual re-actions of lead, with a little iron ; 
the lead perfectly well marked by ('hromate and Hydriodate of Potash 
as also by sulphuretted Hydrogen. The greater part of the assay 
however remains upon the filter, and this, when fused with the Carbo- 
nates of Soda and Potash, gives Sulphuric Acid and Carbonate of 
Barytes. • 

By the only analysis for which 1 could afford an assay from so small 


and precious a specimen, I find it to contain per Cent. 

Sulphate of Barytes, 83.52 

Carbonate of Lead, 6.23 

Oxide of Iron, .75 

Water, Organic matterf and loss, 9.50 


100.00 

« 

* Which I would not risk lest it should fall to pieces, which its earthy chalk- 
like texture renders probable. 

*1* As inferred from the blackenin;; and smell, but this is by no means certain, as 
we have minerals in which blackening takes place from the mere separation of water 
or even without it ; but thw high per centage of the water, after the usual drying for 
mere Hygrometric water, vi^ould induce the belief that something more existed. 

• N 3 
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But these are only to be taken as approximative quantities, for 
the specimen, from its blackening which takes place in the crucible 
when the lead has been separated, evidently contains some peculiar 
matter, and the quantity of water which rises as it approaches the low 
red heat at which the blackening goes off is very remarkable. 

As above mentioned, we cannot afford to sacrifice any more of this 
curious specimen for examination, and I should moreover remark that 
a portion of the external decomposed white crust was unavoidably 
taken in the analysis made. We have a right however to claim the 
discovery of it for Lieut. Haughton, and I have therefore named it, 
provisionally, Haughtonite. 


Note on an Inscription engraved upon a bricky found some years ago 
in a field near a village in the Jaunpur district by Captain M. 
Kittoe^ with a transcript from the original by llirdnand Pandit, and 
a translation by James Ballantyne, Esq, L, L, J),, Principal of ihe 
Benares College. — By Captain M. Kittoe. 


Saftskrii. 

?rf% ^ ^ I 









fi»^TT2r¥^J!r 

wtiT || 


English Translation. 

May it be auspicious! In the year (Samvat) 12/3 (A. D. 121C), 
on Sunday, the Cth of the light half of Ashad, this day, here, in the 
city of Mayu, the two bankers known by the names of Ra Sri Bahraa 
and Ba Sri Mahaditya, the two sons of llii Dovi, arc turning their 
money to account (as follows). The borrower from them, known by 
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the name of Ra-Gangadeva, son of Ra Dhami, takes as a loan two 
thousand two hundred and fifty Shadboddika (7) drummas — (in figures) 
2,250 ; and as security for these drummas, he gives in pledge his cul- 
tivated and other lands. And on this deed (inscribed brick), by his 
own hand, the borrower places his assent thus — ** This is my agree- 
ment.” The surety, in this case, is Ranuck, Sri-Baghadeva, such a one 
as a king might be content with; — Ri-Devaditya, Ra-Dhauri, Ra- 
Kumanapdla, R^-Vil/isa, and Ra-Prajayan — these are made witnesses — 
worthy men. And this is written, with the consent of both parties, 
by Dliiva-Sri-Sidhaal, son of Dhiva-Hata. If the letters get smudged or 
obliterated, still the matter can be certified by these (i. e. hy the 
writer and the witnesses). 

Note* 

The above inscription, which may not be considered altogether as 
uninteresting, is engraved on a large brick 1 ft. 3 in. by 1 ft. ; 3 in. 
in thickness. It is not an ordinary brick, but evidently made for the 
purpose ; the writing has been done with a style when the clay was 
still damp, and has then been baked ; but being of a soit clay and 
inditferently burnt, many of the letters have been much worn : yet, 
it is for the most part sufficiently clear to admit of its being easily 
made out. The character is that peculiar to Raja Jayachaudra’s time, 
differing but slightly from modern Deva Nagri, with the vowel marks 
of ai and ao carried behind the preceding letter as in rnodern Bengali ; 
for instance ^ is written (^, and is written (^T. This peculiarity may 
be taken as a fair guide for fixing the approximate date of inscriptions 
in which dates are wanting ; it appears to have fallen entirely into 
disuse in the latter part of Raja Jayachandra’s reign. But to return to 
our brick, I have heard that such are not of uncommon occurrence in 
this neighbourhood ; but I have failed in obtaining any other specimen, 
and it was not without difficulty I procured this, as a superstitious 
veneration is attached to them simply because few can read and less 
understand them. They are generally supposed to be keys to hidden 
treasure. 

The simple publication oT the text and translation of an ancient 
inscription would at first appear to be of little moment — but the con- 
tents must be considered, and deductions drawn therefrom, which is 
the plan 1 have hitherto adopted. First then, we have a clear date, viz. 

* 3 N 2 
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SamTBt 1273 or A. D. 1216 ; the character is^ as 1 have above men- 
tioned, the nearest approach to modem Deva Ndgri, the last shade of 
transition from the “Gowr** or of the inscriptions of the 

9th and 10th centuries. No deity in particular is here invoked, by 
ii?hich Twe could Speculate upon the creed of the praties concerned, or 
of the prevailing worship of the day — but the prefix is the mystic 

Atm** So that we may suppose them to have been Saivas, though 
it is not confined to them only. 1 should mention that inscriptions of 
this period have often the indefinite Isalutation of ^‘praises be” and 
** praises be to whomsoever.” From this it may be inferred that at that 
period, public opinion was divided as to which should prevail of several 
creeds. In Jayachandra’s time the Buddhists were greatly persecuted, 
ergo they must have existed (probably in large numbers at so late a 
date, though the orthodox Hindus would deny this fact.) 

We learn further from this inscription that the usage of mortgages 
prevailed as early as the 13th century, and that engraving the deeds, 
and probably burying the same iu some spot on the laud mortgaged, 
was common ; the form is simple, and bears the stamp of honesty ; 
it is drawn up, signed, and agreed to, before witnesses, and securities 
furnished for the fulfilment of the agreement. No registry is men- 
tioned, though such a practice, at courts, prevailed as far back as the 4th 
and 5th centuries : two such documents engraved on copper are in my 
prossession. the registry was made on bricks of the same bulk as 
that of the subject of our remarks, the Registrar would soon have had 
materials to build a house with. 

We learn that the currency was termed ^^drummas** in this instance 
** Shadhoddika drumma ;* but the meaning of the term cannot be 
made out by the pundits, who suggest that a '^drumma** must be some 
given number of cowries, such as the ^^gandds** and ** chaddims** of 
modem times. 

We are indebted to t^at talented scholar. Dr. J. Ballantyne, Principal 
of the Benares College, not only for the present translation, but for 
several others of lengthy inscriptions, from Gaya and other places, which 
1 hope to lay before the Society at an early date ; and I must here 
also acknowledge the services of pandit Hirunand, also of the College, 
who is the only one who has been successful ir decyphering ancient 
characters. K. M. 
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Answers to Mr. Piddington's Quay about Winds, Storms in 
Thibet, by k. Campbell. Esci. M. D., Superintendent of Daijeeling. 

To the Secretary of the Asiatic Society, Calcutta. 

Da^eeling, Oct. \st, 1850. 

Dear Sir, — In the third number of the Journal for 1850, there is 
a Memorandum, by Mr. Piddiugton, on the storms of wind experienced 
ill Tartary, Mrith a series of questions regarding them, to which he 
wished to have had replies from the late Thibet Mission. 

The replies, if procured by the mission, have not been published. 
The mission however made its observations in Western Thibet only, 
having been foiled in its Eastern progress. It will therefbre be the 
less necessary to apologize for intruding on the Society with a few 
imperfect replies to those questions, having reference to Eastern Thibet, 
the Southern out-skirt of which I visited last October, in company 
with rny friend Dr. Hooker. The following replies are a running 
answer in regular sequence to as many of the 37 questions of Mr. 
Piddiugton as I have notes or other means of dealing with. The 
person alluded to as my informant, and who experienced a severe storm 
in Thibet, is a Bhotia friend of mine, who accompanied Dr. Hooker and 
myself on our journey, and is a very credible person. It was at 
Dochen, 32 miles from Phari*, that he encountered the gale, and the 
date of its coininen;;ement was the 7th of Magh, Samva^ 1903. Janu- 
ary 19th, A. D. 1847. 

The portion of Thibet to which the replies refer, is composed of two 
extensive provinces and the trans-Himalayan tract of Dingcham ; viz. 
“ U*' or “ Oo,” and Chang,” in some maps put down unitedly as 
U-Chang, in others as Utsang. *‘Oo” is the Eastern Province, with 
Lnssa as its principal city. “ Chang” the Northern and Western one, 
with Digarchi and Giungtehi as its principal towns. The mean eleva- 
tion of these provinces is unknown. The cultiv|ited portions may be 
14,000 feet, for at 16,000 feet in Dingcham, wheat does not ripem 
The district or tract named Dingcham lies along the Northern aspect 
of the Himalaya, extending frtmi Tawang on the East, to the Meridian 
of Jumla on the West, an extent of 360 miles or thereabouts. It 
comprises Pbari, Dochen, the Ramchd Lakes from which the Painom 
river rises, Bumtso, Gcrre, Kambajoiig, Dobta, Sareh, and the Tiugri 
* For these places see Route to Lassa, J, A. S. for 1848. 
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Maidan. The mean elevation may be 1G,000 feet. Bumtso which is 
an easy ascent^ and does not by any means appear as a mountain in 
Dingcham, was reckoned by Dr. Hooker, by rough calculation of Baro- 
metrical observations to be 18,400 feet above the level of the sea. 
When we were at Bumtso on the 18th of October last, the Thermometer 
at 1 1 A. M. in the open air stood at 44°, the wet bulb at the same time 
being at 22° on the night before ; in the vicinity of Cholamii 17,000 
feet, the temperature fell to 5°. These particulars relating to the 
"elevation, cold, and dryness of the air” on which stress is laid by 
Mr. Piddington in connection with his questions, were given to me by 
Dr. Hooker on our journey, and are subject to his corrections when 
his meteorological observations are worked out, 

Your’s very truly, 

A. Campbell. 

Answers to Mr. Piddington^ s Questions about Winds, Storm, ^c. in 

Thibet, by A. Campbell, M. 1). Su 2 }erintendent of Darjeeling m 

The names by which the different kinds of wind are known in Thibet, 
are " Babink” — violent storms or whirlwinds ; " Lhapa,” a storm or 
whirlwind of less degree ; "Ldmbn,” ordinary wind. These are Thi- 
betan names iudicative of different degrees of intensity in the wind, and 
have reference to their character only — not to their effects, on objects. 
The " Babiuk” is generally preceded by a noise reStmbling the clatter 
of galloping horses which intermits : it comes on sometimes quite in- 
stantaneously, and lasts for all periods from an hour to three days. It 
has been known to last for seven days even. Storms occur but rarely 
between May and October, but frequently during the remainder of the 
year. The general direction of storms is from the West and South 
West, and so it is indeed of the ordinary wind also. The whirlwinds 
have not been observed to have any general direction onward, nor is it 
known which way they turn. They form suddenly on the open places, 
and mountain passes ; the traveller sees the column of dust afar off ; if 
on horseback he instantly dismounts, and crouches to the lee of his 
beast; if on foot he throws himself on ‘his face on the ground, till it 
has passed over him. Dust, dry grass, pebbles, and even stones are 
taken up and carried in these whirlwinds, which are very frequent, and 
never accompanied by rain or snow. The god of the winds is named 
"Liimla” or "Liingla.” The god of fire "Mehda.” The god -of 
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water ‘*Chii-14.” The god of earth ** Sahila-md.” There are no 
temples to, or images of, the spirit of the winds, but he is worshipped^ 
and propitiatory offerings are made to him. All sicknesses are sup- 
posed to proceed from the gods of the four elements, or to be influenced 
by them, viz. earth, air or wind. Are, and water ; and they are propi- 
tiated accordingly with reference to the ailment. The spirit of the 
winds is invoked in all affections of the breathing or chest ; the god 
of fire in fevers and inflammations ; the Chiila” in all affections of 
the fluids, such as dropsy, retention of urine, hemorrhages ; and the 
god of earth in diseases of the solids, such as rheumatism, tumours, &c. 
In other diseases not distinctly referable to any one of these four deities, 
or to the elements over which they preside, the Lamas are first con- 
sulted, and as they may indicate, so is the deity to be worshipped. 

Sacrifices are not performed in any part of Thibet, either to deities 
or demons. The propitiatory offerings are merely balls of flour, and 
water, and are cast away, when offered. Storms always begin in the 
West, and blow from the same quarter all through, changing only a 
little to the South or North. They are not supposed to he at all 
influenced in their occurrences by the time of the moon, as they occur 
at all periods of her increase and decline. It cannot be ascertained 
how often they occur in the year,' as periodical gales like our equi- 
noctial ones in India, seem not to be reckoned on ; but once in 5, 7, or 
9 years, there are many tremendous storms in Thibet, accompanied by 
heavy snow, when great loss of life is sustained. These storms are 
called “ Kang-mo-chi.” There was one in January, 1847, in the 
district of Dingcham.* They are accompanied by hail when they 
occur in the spring. Travellers and hoises are suddenly over- 
whelmed in the snow storms from the enormous drift. This occurs 
principally at the passes of the Himalaya, and sometimes in cross- 
ing the Kariila, and Kambola ranges. They are generally pre- 
ceded by peculiar appearances of the clouds which experienced tra- 
vellers know at once, and no one else can distinguish. My informant 
experienced one of these storms and describes it as follows, f “I 
was fortuhately in a house when it commenced ; it lasted two days 
and two nights ; it was most violent during the day, and moderated 
each night about 11 or 12 o’clock, going on again from daylight with 
increased intensity until noon when it was at its worst, and about two 

• • See preceding letter. t On the 19th January, 1847. 
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hours afternoon, on the second day it began to decline. It blew from 
the west and south*west.’’ Tame animals are often killed in these 
storms. The wind destroys their eyes, and they lie down to die. The 
Kiang wild ass seems to resist their effects better than other wild ani- 
mals, many of which are often found dead after they subside. There 
is no thunder or lightning either before, during, or after the greatest 
winter storms. In the lighter ones which occur in April and May, 
there is occasionally some thunder ; but thunder is rare in Thibet. 
Storms are most violent in mountain passes ; but in the open places they 
are very bad also. They are most violent in the district of Dingcham, 
less so in the Province of Chang, least so in “ U’* or *‘Oo’* — indeed 
at Lassa, the capital of Province U, storms are very rare. No volca- 
noes are known in eastern Thibet, nor are there any other phenomena 
referred to, as accompanying the storms. The district of Karnpa, a 
portion of which lies between the Provinces of “ Chang’* and “ U,’* is 
next to Dingcham for storms, and the ** Karoola” range which divides 
these two Provinces and is crossed on the road to Lassa, is the werst 
and most dangerous place for storms in all Thibet ; but it is not so bad 
as the Dawkia, or Tiinkala passes of the Himalaya, where the snow 
falls much faster and heavier than on any Thibetan mountains. 

A. Campbell. 

JVo/c ly Mr, Piddington. 

This note of Dr. Campbeirs is of very great interest, affording us, as it does, a 
fair field for surmise that the inland storms of Thibet, avid probably therefore 
those of Tartary and Siberia, may be, as conjectured, parts of revolving storms. 

For if we take the Northern boundary of the Chang country (called Z'Zang in a 
French Atlas of 1840 before me) to be in about Lat 31*’ North, a revolving storm 
of which the centre was passing between 31^ and or more North, would give 
Westerly gales to the whole district of Chang, and if these began at W. S. W. and 
veered to West and W. N. W. then the track would be from the Westward to the 
Eastward. If however we take the Bhotia's description to have literally and 
exactly given the veering of the wind from the West and South West’* then the 
course of that storm was from the E. N. E. to the W. S. W. Its great duration 
was owing to its slow motion or to its extent. The Bhotia's statement that the 

Babink*' or violent storm or whirlwind, is generally preceded by a noise 
resembling the clatter of galloping horses which intermits,’’ fantastic as it at first 
sight appears to us, is exactly in other words the Chinese fisherman’s atmospheric 
warning noises as described by Dr. Morrison, and quoted by me.* Slight noises 
heard at intervals a few days before, wheeling round and stopping quick, and also a 
thick muddy atmosphere,” and with allowance fur the difference between the open 
atmosphere of the sea and the mountain ranges Qf Thibet, the ** distinct roar of the 
elements, as of winds rushing through a hollow vault” described by Mr. Gittens of 
Barbadoes, and quoted in Col. Reid’s work, and probably also the ** moaning noise'' 
which has been several times very distinctly heard and noticed by good observers at 
Calcutta, in the Phillippines, at Baticolo and in the Sou*^hern Indian Ocean on the 
approach of a Cyclone. 

* Sailor’s Horn Book, p. 245, 2nd Ed. r 
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Ahoriginee of the South By B. H. Hodgson, Esq.^ Darjiling. 


English 

Air, 

Ant, 

Arrow, 

Bird, 

Blood, 

Boat, 

Bone, 

Buffaloe, 

Cat, 

Cow, 

Crow, 

Day, 

Dog, 

Ear, 

Earth, 

Egg, 

Elephant, 

Eye, 

Father, 

Fire, 

Fish, 

Flower, 

Foot, 

Goat, 

Hair, 

Hand, 

Head, 

Hog, 

Horn, 

Horse, 

House, 

Iron, 


Malabar. 

Singalese. 

Akayam, 

Hulanga. 

Erumbu, 

Kiimbeyd. 

Ambu, Kanri, At-thiram, Pasam, 

Sare ; or lya. 

KuruTi, Pullu, 

Kurulld. 

Irat-tham, Uthiram, Kurnthi, 

Ld. 

Thoni, Odam, Morak-kalam, 

Arua. 

Elumbu, At-thi, 

AtL 

Erumei, 

Miharaka. 

Pdnei, 

Balald. 

Pasu, Au, 

Eladena, [gawa, is 
the generic term.] 

Kdkam, Kakkei, 

Kaputd, kakka. 

Naul, Thenam, 

Dawasa; dind. 

Noy, Suvanam, 

Balia. 

K'dthu, Sevi, 

Kana. 

Piimi, Puvi, Prithivi, &c. 

Polawa. 

Muttei, &c. 

Bijja. 

Yanei, Kuiijaram, Varanam, 

Ata. 

Kanf Yilzi, Net-theram, 

Aha. 

Tahappen, Pitha/fhathei, Thanthei,Piyd, ; *appa. 

Neruppu, Thee, Kanali, &c. 

Gini. 

Meen, Matcham, 

Matsia. 

Poo, Putpam, 

Mai. 

Kal, Pdtham, Thll, Ade, 

Paya. 

Adu, Yelladu, &c. 

Elud. 

Mayir, Romam, &c. 

Kes. 

Kai, Karam, At-tham, 

Ata. 

Thalei, Siram, &c. 

Olua. 

Pandi, Sdkaram, 

Oord. 

Kombu, K6du,« 

Anga. 

Kutherei, Pari, Asuvam, 

Aswaya. 

Yidu, Manei, Illam, Akam, 

Geya. 

Irumbu,* 

Yakada. 


3o 
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English. 

Malahavo 

Singalese. 

Leaf, 

Ilei, 

Kold. 

Light, 

Velicham, 

Eliya. 

Man, 

Manushen, Adaven, &c. 

Minihd. 

Monkey, 

Kurangku, Manthi, 

Wandara, 

Moon, 

Melavu, Chananderan, 

Sanda. 

Mother, 

Thai, Matha, Annei Annci, 

Amma. 

Mountain, 

Malei, Vetpu, Meru, 

Kanda. 

Mouth, 

V«, 

ICata* 

Moschito, 

Visei, Melvisei, 

Madurua. 

Name, 

P^r, Namam, 

Nama. 

Night, 

Iravu, Irattiri, Al, 

Rae. 

Oil, 

Ennei, Thylam, 

Tel. 

Plantain, 

Vdlei, 

Kcsel. 

River, 

Yarn, Kangei, 

Ganga. 

Road, 

Theru, Vithi, Valzi, 

P^ra. 

Salt, 

Uppu, Lavanam, 

Lunu. ' 

Skin, 

Thdl, Tholi, 

Hama. 

Sky, 

Yanam, 

Ahasa. 

Snake, 

P^mbu, 

Sarpaya. 

Star, 

Natehetheram, Velli, &c. 

Tarawa or tarak^wa 

Stone, 

Kallu, 

Gala. 

Sun, 

yeyil,*Poluthu, 

Stirya. 

Tiger, 

Puli, Vengei, 

Wayiggraya. 

Tooth, 

Pallu, 

Datha. 

Tree, 

Maram, 

Gaha, 

Village, 

Kurichi, Keramam, 

Gama. 

"Water, 

Thannir, Ni'r, Salam, 

Watura. 

Tam, 

Kilangu, 

Ala. 

I. 

Nan, Ydn, 

Mama. 

Thou, 

Nf, Nir, 

T6. 

He, She, It, 

Avan, Aval, Ah thu, or Athu, 

Ohu, a6, dka. 

"We, 

N4m, Nangal, 

Api. 

Ye, 

Niugal, 

Topi. 

They, 

Averkal, Avei, 

Owun. 

Mine, 

Ennudeyathu, Enathu. 

^ Magd. 

Thine, 

Ummud’iathu, Umathu, 

Togd. 
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English. 

Malabar. 

Siagaleae. 

His, 

Avanudeyathu, Avarudeyathu, 

Ohug^. 

Our’s, 

Eagaludeyathu, Emathu, 

Ap^. 

Your’s, 

Ungaludeyathu, Umathu, 

Top<S. 

Their’s 

On^, 

Owngd. 

One, 

Ondu, &c. 

Ekay. 

Two, 

Irandu, 

Dekay. 

Three, 

Mundu, 

Tunai. 

Four, 

N^lu, 

Hatarai. 

Five, 

Inthu, 

Pahai. 

Six, 

Aru, 

Hayai. 

Seven, 

Elu, 

Hatai. 

Eight, 

Ettu, 

Stai. 

Nine, 

Onpathu, 

Nawayai. 

Ten, 

Pat-thu, 

Dahayai. 

Twenty, 

Irupathu, 

Wissai. 

Thirty, 

Muppathu, 

Tihai or Tis 

Forty, 

Natpathu, 

Hatalehai. 

Fifty, 

Eympathup 

Panahai. 

A hundred. 

Ndru, 

Seya-yai, 

Of, 

In, Udeya, Thu, 

Caret. 

To. 

Ku, 

Tk. 

From, 

Al, frunthu. 

Gen. ^ 

By, instr. 

Kondu, Al, 

Wisin. 

With, cum. 

Udan, Odu, Idat-thu, 

Samaga. 

Without, sine.Yittu, Allathu, Indi, 

Natua. 

In, 

II, ui. 

Atule. 

On, 

m\, P6ril, 

Pita. 

Now, 

Ippothu, 

Dan. 

Then, 

Appothu, 

Ewita. 

When ? 

Eppothu, 

Kawad^. 

• 

To-day, 

Indu, Indeikku, 

Ada. 

To-morrow, 

Ndlei, 

Beta. 

Yesterday, 

Nettu, • 

Eey^. 

Here, 

Ingd, 

Meh^. 

There, 

Ang6i, , 

Eh^. 

Where? 

Engei, 

Koh^da. 

• 


3 0 2 
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English. 

Malabar. 

Singalese. 

Above, 

M6l6i, Uyara, 

Ihala. 

Below, 


Pahala. 

Between, 

XTdei, Idiyil, 

Atare or mada. 

Without, out- 



side. 

Veliy4, Puramber, 

Pita or bahara. 

Within, 

U114i. 

Atul^. 

Far, 

Thdra, 

Dura. 

Near, 

Kitte, 

Langa. 

Little, 

Siru, Konjam, 

Tika. 

Much, 

Met-tha, 

Bohoma. 

Bow much 7 

Evvalovu, 

Koccharada. 

As, 

Pol, Ena, 

Caret. 

So, 

Appadic, Avoannam, 

Mese. 

Thus, 

Ippadi, Avoethamaka, 

Mesi. 

How 7 

Eppadi, Evoethamaka, 

Kohomada. 

Why 7 

En, Ethukkuka, 

Ayi. 

Yes, 

Am, Om, 

Ou. 

No, 

Alla, Illei, 

Noe. 

Do not. 

Seyathdi, 

Ap&. 

And also. 

Urn, Thanum, 

Ta, da. 

Or 

Allathu, 

Nohot. 

His, 

' Avanudeya, 

Ohirgey. 

That, 

Ah thu, Athu. 

Eka. 

Which, j6n ] 

1 Thu, 


Which, ton J 

[ Carent, 

Kokoda. 

Which, Kon 

Ethu, 


What 7 

Enna, Entha, 

Mokada. 

Who 7 

Tdr, Ever, 

Kowda. 

Anything, 

Ethum, 

Monawd numut. 

Anybody, 

Everayenum, Yarainum, 

Kowru hari. 

Eat, 

Thin, Sappedu, 

Kanawa. 

Drink, 

Kudi, 

Bonawa. 

Sleep, 

Nel-thirei, 

Nidd, gannawa. 

Wake, 

Villippu, 

Nagitenawd. 

Laugh, 

Sirippu, 

Hinahawenawa. 

Weep, 

Alukei, 

Andanawa. 
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English. 

Malabar. 

Singalese. 

Be silent. 

Summayiru, 

Eatakaranda 
e. do not s( 

♦Speak, 

P^su, 

Kat^karapan. 

Come, 

Vii. 

Waren, 

Go, 

Po, 

Palayan. 

Stand up, 

Nil, 

Hitapan. 

Sit down. 

Iru, 

Indagan. 

Move, walk. 

Nadamdduthal, Nadei, 

Awidapan. 

Run, 

Oduthal, 

Duapan. 

Give, 

Tha-Kodu, 

Diyan. 

Take, 

Edu, 

Ganin. 

Strike, 

Adi, Thattu, 

Gahapan. 

Kill, 

Kollu, 

Marapan. 

Bring, 

Konduv^, 

Geneng. 

Take away, 

Eduttupddu, 


Lift up, raise. 

Uyarthu, Thdkku, 

Ussapan. 

Hear, 

Kel, 

Ahapan. 

Understand, 

Vilangu, 

Terunganin, 

Tell, relate. 

Sollu, 

Kiyapan. 

Good, 

Nalla, 

Honda. 

Bad, 

Ak^tha. 

Naraka. 

Cold, 

Kufirmei, 

Sltala. 

Hot, 

Sudu, 

Hsna. 

Raw, 

Pachei, 

Amu. 

Sweet, 

Inippu, 

Mihiri. 

Sour, 

Pulippu, 

Ambul. 

Bitter, 

Kasappu. 

Titta. 

Handsome, 

Alahu, Alah&na, 

Laksana. 

Ugly, 

Avalatchana, 

Kata. 

Straight, 

Ndre, 

Kelin. 

• 

Crooked, 

Kona], 

Aeda. 

Black, 

Karuppu, 

Kalu. 

White, 

Venraei, * 

Sudu. 

Red, 

Sivantha, 

Ratu. 

Green, 

Pachei^ 

Nil. 


* Tbew Sioghaleie verbs are here put io the imperative mood. 
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Tibetan Stag. | 

Englith, 

Malabar. 

Singalese. 

Long, 

Nedia, Ninda, 

Diga. 

Short, 

Kattei, Kurukal 


Tall i 

Uyarnthavan, 

Usa. 

Short 

’KuUan, 

Miti. 

Small, 

Siria, Sinna, 

Punchi. 

Great, 

Peria, 

Mahat. 

Bound, 

Vattippu, 

Wata or guli 

Square, 

Sathuramana, 

Hataras. 

Flat, 

Shattei. 

Patali. 

Fat, 

Kolut-tha, Thdlitha, 

Tara. 

Thin, 

Melintha, Mellia, 

Tuni. 

Weariness, 

Ileit-tha, Kalait-tha, 

Wch6sa. 

Thirst, 

Thakam. 

Pipdsa. 

Hunger, 

Pasi, 

Badagini. 




On the Shou or Tibetan Stag, — Bg B. 11. Hodgson, Esq. 

The subjoined sketch and measurements of a pair of stag’s horns 
received from Tibet will doubtless excite much interest among Zoolo- 
gists. I am indebted for the opportunity of examining these splendid 
spoils to my friend Dr. Campbell, Superintendent of Darjiling, who 
obtained them recently from a place called Ling-mo, not far from 
Ph^ri, and situated in that arrondisement of the Tibetan province of 
Tsdng which is denominated Ding-cham by the Tibetans. 

Ding-cham is the district extending north of Sikim and of Western 
Bhdtdn, from the ghat line of the Himalaya to the Kambala or chain 
bounding the valley of the Yarn (Sanpoo) on the south. This district 
is described as being extremely rugged and bare, and no doubt is so, 
to a great extent, as forming part of the counter slope or pente septen- 
trionale of such a chain as the Himalaya, and as having an elevation 
(just beyond the ghats, at least) of 16,000 feet, according to Dr. 
Hooker’s determination. Yet Ding-cham is the habitat of a noble 
stag of the true Elaphoid type. Wherefore it is^not too much to infer 
from this circumstance that within the bounds of that district, however 
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rugged, there must be large tracts of comparatively level land ; and, 
as I have now obtained from various parts of Tibet two genuine Ante- 
lopes’'^ with as many genuine Stags, f I conceive, that we may, nay 
should, generalize the above inference as to the physiognomy of the 
country, and conclude that Tibet with all its inequalities of surface is 
justly denominated, upon the whole, a plateau by Humboldt, notwith- 
standing all recent surmises to the contrary. 

With these few prefatory remarks, I now proceed to describe the 
horns of the Shou or Stag, par excellence, of Tibet. These horns, 
which are a pair and in excellent preservation, are evidently the spoils 
of a mature and fine sample of the species. They are pale in colour, 
moderately pearled or rough on the surface, well bent in the beam, 
widely^ divergent, very ample in size, and genuinely Elaphoid in type. 
They are fifty -seven and a half inches in length along the curve, and 
nine and three quarter inches tn thickness above the burr ; and they 
have the characteristic two basal and one central snags of the restricted 
group (Elaphus) very finely developed. The summit, however, con- 
sists of a deep fork merely, which is formed by one superior antler 
put off from the beam and not much inferior in size to it ; and, as 
the very same character distinguished the splendid sample of the sup- 
posed Stag of the Morung which was described many years ago by me 
in the Journal, 1 incline to think that this simply furcate summit is 
normal, nor ever ftplaccd in increasing age by a rnany-antlered crown. 
The two basal snags are separated by an interval of about two inches. 
They are inserted obliquely on the outer and anteal aspect of the beam, 
and their general direction is horizontally forwards and outwards ; 
the lower one, however, having its point turned upwards, whilst the 
point of the upper one is curved downwards and backwards. The 
central snag is put off cquidistantly from the basal and apical snags 
with an interval, from either, of about a foot. It starts wholly and 
clearly from the outside of the beam, and has an outward or lateral 
direction, at first horizontal, but curving boldly upwards from beyond 
the mid-length. It is smaller than the basal, or than the upper, snag, 
but ample in size. The uppbr snag is thick as the beam, but not so 
long ; is also put off from the outer side of the beam, but has a wholly 

* Pecticau<ja et Hodgsoni, or Gua and Chiru. 

t Wallichii et Allinis, or Gyana and Shuu. 
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upward direction not greatly divaricating from the line of the beam,* 
and, like it, inclined forward towards the tip. The beams are well 
bent with a handsome backward slope as far as the central snag, beyond 
which they rise rapidly, but still keeping their graceful curve. The 
burrs are distinct but not large, and the points are sharp, save that of 
the upper basal snag which is blunt and worn, owing apparently to 
constant attrition with the earth caused by this snag’s downward direc- 
tion, and which must, 1 should imagine, have incommoded the living 
animal when grazing. These splendid horns have a great similarity 
of size, character and form to those of my Cervus affinis, the only 
differences noticeable between the two, being that the snags of the 
present subject are all put off from the beam somewhat more laterally 
(outside), and that the brow antlers consequently do not incline so 
directly over the face of the animal. The marked backward and 
downward curve of the upper basal antler or snag of the Shou towards 
its tip may be noted as a further subordinate distinction ; but, upon 
the whole I conceive that the Shou is identical in species with my 
Affinis, and I am thence led to conjecture that my sample of the latter, 
though brought immediately from the Morung or Eastern Tarai, yet 
had priorly been carried there by some Tibetan trader or traveller, 
from whom it was obtained by some official of the Durbar of Nepaul. 
Certain it is, at all events, that the species does not now inhabit tlie 
Tarai, nor has done in the memory of the oldest inhabitant ; and also, 
that the Durbar after much enquiry, at my sug^^estion, could only as- 
certain positively that the sample presented to me came to it from the 
Morung where it was believed to have been killed. With the Morung 
the Tibetans have much intercourse, and therefore I am led to infer 
that my first specimen may have come originally from Tibet, because 
the species still abounds there, and is not, now at least, found in any 
part of the Tarai. It is a noble animal, far superior in size to the 
Stag of Europe, and equal to the Wapiti or American exemplar of the 
genus. The Persian Stag and the Stag of Cashmere, not to add that 
of Mantchiiria, are very possibly identical with our species, which in 
that event might be appropriately called the Asiatic Stag. Mean* 
while, and pending the determination of these yet undescribed animals, 

* In crowned” horns this divergency is always gre;>t, both in the complete 
and incomplete states. 
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my specific name Affinis can stand as equally q)plieable to tlie sup- 
posed Momngian, and to the known Tibetan, animal ; or, the Shan can 
be denominated Tibetanus, if considered distinct from the Momngplaii 
species, of which there is a fine sample in the British Museum. 

I have already given my reasons for holding that the Gyfina of 
Tibet or Cervus Wallichii is distinct from Affinis; and, as those 
reasons equally apply to the Shou, the distinctness of the latter from 
Wallichii of the same region, is thus established. 


Dimensions of the horns. 


feet in. 


Greatest divergency of the tips between the upper snags, • • . • 3 7 


Divergency between the ends of beams, * 2 5 J 

Greatest length, along the curve, 4 

Girth, just above the burr, 0 9J 

Chord of arc of beam, or greatest curve, 1 21- 

Length of greater basal snag, 1 8-| 

Length of lesser basal snag, 1 5 

Length of mid snag, 1 4 

Length of upper snag, 1 8 

Interval of basal and mid snags along the beam, 0 

Interval of mid and upper snag, 1 ^ 

Weight of a single horn, 13 lbs. 


On the Ghassdnite Kings, — By A. Sprenger, EsGt<» M. D* 

Before the conquest of the followers of Mohammad there reigned a 
dynasty of kings in Arabia Petrea which is usually called the Ghas- 
sinite dynasty. They had come from Yaman and their tribe was relat- 
ed to the Khazrijites and Awsites, the tribes which occupied Madynah, 
to the Muzinites who are mentioned by Ptolemy and to some families 
of the Banii ’amr b. al-Azd, also to some of the Band Aq 9 ^ and to the 
banii Harithah b. *amr b. ’dmir.* All authors agree that the Ghassa- 
nites derived their name from the spring Ghassdii which according to 
Mas’udy is in the valley of the al-Ash’arians (the Elisari of Ptolemy) 

3 p 


* Khoshftjrbary. 
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between Zabyd andBima* ^ : Pliny and Ptolemy place the Cassanitse 
or Gasanitm in the same spot. It would therefore appear that their 
original seats were in Yaman on the coast of the Red Sea. Arabic au- 
thors fable that the Ghassdnites and the tribes related to them originally 
inhabited the city of Sabd which is mentioned by Mohammad in the 
Qoran probably on Jewish authority. There was a tank above the city, 
and a priestess foretold that rats or some other animals would perforate 
the dyke and that the city would be inundated. The inhabitants were 
so fdarmed by this prediction that they emigrated. European critics 
have displayed an extraordinary amount of ingenuity in ascertaining 
what animal could have undermined the dyke ! but none has for a mo- 
ment doubted the truth of the fable. 

The emigration of the Ghassanites from Yaman has probably taken 
place in the third century after Christ. This at least is the date of 
the immigration of the Khoza’ahites into Makkah and of the Awsites 
and Khazrajites into Madyn^, and these three tribes migrated with 
the Ghassanites. 

A generation in Arabia, as appears from the comparison of several 
hundred genealogies may be calculated at thirty lunar or twenty-nine 
solar years. The Ghassanite dynasty ceased 16 years after the Hijrah 
— A. D. 632. If therefore the Ghassanites had come to the throne of 
Arabia Fetrea immediately after their migration, and if m all circum- 
stances the eldest son had succeeded the father, w? might suspect that 
there reigned from the time they emigrated from Yaman to the time 
when their dynasty ceased, that is to say, during a space of less than 
400 years — about 13 kings ; but it is certain that they did not at once 
conquer the country, and in oriental countries it seldom happens that 
the eldest son succeeds the father. 

Hamzah of Ispahan, whom most other authors follow, gives us the 
following list of kings 

1. ’Amr Mozayqiy4. 

2. Jafnah. 

3. His son ’Amr. 

4. His son Tha’labah. 

5. His sou al-Harith. 

6. His son Jabalah. 

7. His son al-Ilarith called the son of Marla. 
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8. His son al-Mondzir the elder. 

9. Al-No’man son of N. 6. 

10. Al-Mondzir son of N. 6. 

11. Jabalah son of N. 6. 

12. Ayham son of N. 6. 

13. 'Amr son of N. 6. (Hamzah tells us that these six brothers 
have reigned together ninety-two years and eight months !) 

14. Jafnah son of N. 7- 

15. Al-No*man son of N. 7. 

16. Al-No’mdn son of N. 12. 

17. His son Jabalah. 

18. Al-No*mdn son of N. 11. 

19. Al-Hdrith son of N. 11. 

20. His son al-No*man. 

21. His son al-Mondzir. 

22. ’Arar son of N. 19. 

23. Hojr son of N. 19. 

24. His son al-Harith. 

25. His son Jabalah. 

26. Ilis son al-Harith b. Aby Shimr. 

27. His son Abd Karib al-No’man Qatam. 

28. Al-Ayhain b. Jabalah, grandson of N. 25. 

29. Al-Mondzii^b. Jabalah, grandson of N. 25. , 

30. Sharahyl b. Jabalah, grandson of N. 25. 

31. ’Amr b. Jabalah, grandson of N, 29. 

32. Jabalah b. al-Hunth b. Jabalah, great grandson of N. 25. 

.33. Jabalah b. al- Ayham, grandson of N. 10. 

According to this list they would have reigned seventeen generations 
some of which (in cases, in which several brothers of the king suc- 
ceeded him before his son) we should be obliged to calculate above the 
average duration : the dynasty could therefore noj have lasted less than 
520 years, and we would be obliged to place its beginning in the first 
century after Christ. Yet we know from Latin and Greek Historians 
that no such dynasty then reigned in Arabia Petrea. 

Secondly, Hamzah himself allows that the last king was the grandson 
of the tenth, and this ^ confirmed by the Kit&b alaghiny and all other 
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good authorities, therefore if the list of kings was correct he would 
have succeeded to the throne at least 300 years after his grandfather. 

Thirdly, most good authors identify al-Hdrith the sou of Maria who 
was the seventh king and al-Hdrith b. Aby Shimr who according to this 
list was the 26th king. This man is also called al-Hirith b. al-’Araj 
(the Lame). He was according to Hamzali’s own statement engaged 
in a war with al-Mondzir b. Md al-Samd king of Hyrah about the 
A. D. 530. Moreover Maria was the sister of Hiud al-Honud wife of 
Hojr Akil al-Morar Kindy the grandfather of al-H^rith who was killed 
about A. D. 537.* 

As all historians after Hamzah follow his authority we must in order 
to correct the above list consult earlier authors, viz. Mas’tidy and Ibn 
Qotaybah : 

The Ghassanites according to Mas’iidy. 

’Amr Mozayqiyil. 


Jafnah. 

1 

Tha’labah. 


Al-H^rith. 

1 

Jabalah. 

AI Harith. 

1 

An-No'man. 
3rd king. 


al-Hurith, 
fret king. 


Arqam. 

1 

Maria. 


Tha’labah. 

1 

aMlarith son of Maria, 
2nd king. 


Abii Shimr al-Harith, 4th king. 

^ 

al-IIilrith, 6<A king ’ 

was OQ the throne 
when Mohammad 


’Auf, btk king. 


The Ghassanites according to Ibn Qotaybah. 

’Arar (his origin is not known). 

Abii Shimr al-Harith I. first King. 

1 

Al-Hdrith IL al-A’raj son of Maria 
takes Khaybar ; is attacked by al-Mondzir b. Md as-Samd. 


* lu Freytag’s Froverbia Arad, voce ^ and Qamus voce djjU 
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an-No’m&n al-Hdrith III. ’Almr, Abd Sfaimr the younger. 

t ^ ; V ^ 

Hojr, an-No’miiD, ’Amr, AI-Mondzir. al-Ayham. 

1 

Jabalah last king who 
had turned Moham- 
madan but apostatiz- 
ed under ’Omar. 

Neither the list of Mas’udy nor that of Ibn Qotaybah is complete. 
The former author informs us that there were in all eleven kings and 
he enumerates only seven. The statement that there reigned in all 
eleven kings seems to be correct and if we put the three preceding 
lists together in such a manner as to make them agree with the inci* 
dental information which we find in other authorsi we have eleven 
kingSi viz. 


’Amr 


Uis origin is unknown according to Ibn Qotaybah p. 411. Mas’udy and Hamzab 
identify him erroneously with Mozayqiya. 


Zayd al-HiWth I. 1st King 

called Moharriqt and from him the whole 
dynasty is called al Moharriq (Ibn Qotay- 
bab and Mas’udy). Hamah places instead 
of him Jafnah and says be reigned 45 
(lunar) years and 3 months. 


Jafnah 

(Mas’udy; Hamzah, Nog. 
2 and 14) contemporary 
of Aswad King of Hyrah. 


Znyd Mandt * ’Amr I. ?nd King. 

I mentioned only by Hamzah (No. 3) reigned 5 years. Built the 

cooveuts of Hdly, Job and Hanndd. | 

Hind ThaTabah, 3rd King. 


mother of Mondzir (Mas’udy and Hamzah No. 4.) Built ’Iqyah and the 

Ming of Hyrah who fortress of Ghadyr in the Hawr^n not far from the Balqfi. 
was born about Reigned 17 years. 

A. D. 400. 


Arqam al-Hdrith II. 4th King, 

mentioned by Mas’udy who calls him erroneously Ibn Maria ; and by 
1 Hamzah (Nos. 5 and 24) reigned twenty or twenty-six years. Was 
defeated by the Romans in 488. See Vincenty p. 248 note. 

• ^ 

IKaria Abti Shimr^ Jabalah I. 5th King, 

d’zut qortayn wife mentioned by Mas’udy and Hamzah (Nos. 6 and 25.) Bnilt 

of Jabalah. Qaq^tir, Adraj and Qastal. (Castellum ?) Reigned 10 w |7 

years. 
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al-Hdrith III. 6th King. 

called Ibn Ahy Shimr and Ibn Maria; the moat diatingitiah- 

ed King of the dynasty. Takes Khaybar ; destroys the king of Hyrah 
al-Mondzir b. Ma as-sama about A. D. 563. (Ibn Qotaybah p. 412, 
compare Freytag Prov. Ar. II p. Gll). Hamzah mentions him under 
number 7 and 26. He reigned 21 years and 5 months. He is mentioned 
by Vincent in the Periplus, p. 248 note. 


r 


an-No’man al-Mondzir Jabalah ’Amr 9th King. 


7th King. 
Mas’udy and 
Hamzah (Nos. 
9and27)reign- 
ed 15 years and 
six months. 


8th King. 
Mas’udy and 
Hamzah (Nos. 
8, 10 and 30) 
reigned 13 
years. He is 
called Mond* 
zir the Elder. 


al 


(Hamzah Nos. 13 
and 32) reigned 
10 years and 2 
months. Mas’- 
udy calls him 
’Auf. 


Ayham 


al-Harith IV. 

lOth King. 

A contemporary 
of No’man b. 
Mondzir of Hy- 
rah. Hassan b. 
Thabit makes po- 
ems in his praise. 
(Mas’udy and Ki- 
tab al-Aghamy 
and Hamzah). 


Jabalah lUh and last King 

was on the throne in A. tl. 7 (Waqidy and Ibn Ishaq). 

Hassan b. Thabit made songs in his praise. Dethroned in A. D. 637. 


Note on the hird*devouring habit of a species of Spider ; by Capt. 

W., S. Sherwill. Communicated by Blyth.* 

During one of my rambles in company with four other officers in 
the army, amongst the Karrakpur hills, in the immediate neighbour- 
hood of Monghyr, on the Ganges, I fell in with several gigantic webs 
of a large black and red spider, which stretching across our path in 
many spots, offered from their great strength a sensible resistance when 
forcing our way through them. The webs are of a bright yellow 
colour, and we found them stretching from ten to twenty feet, that is, 
including the grey ropes which are generally fastened to some neigh- 
bouring tree or a clump of bambus, the reticulated portion being about 
five feet in diameter, in the centre of which the spider sits waiting for 

* This interesting communication on the contested subject of bird-eating spiders 
originated in my request that the author would commit to paper the observation 
of which he had assured me in conversation. — £. B. 


475 


1850.] Note on an Inscription from Oujein* 

its prey ; he is of a dark black hue with red about him> but at this 
distance of time, now three years, I cannot remember his exact appear- 
ance. 1 brought one down with me from the summit of the mountain 
Maruk, which is eleven hundred feet above the Ganges, and he mea- 
sured six inches across the legs when set up. It was in the web of 
this very spider that I found the bird entangled, and the young spiders 
(about eight in number and entirely of a brick-red colour) feeding 
upon the carcass. The bird was much decomposed and enveloped in 
web, but the beak and feet being visible I sketched them, a copy 
of which sketch I enclose for your satisfaction.''^ The bird hung with 
his head downwards, his wings were closely pinioned to his sides by 
the entwined web, and was nearly in the centre of the web. The old 
spider which I secured was above the bird about a foot removed. 

Had we not been a half-starved party, we should have bottled the 
bird, spider and young ones ; but we were at the end of a five-days* 
roam amongst these steep hills, covered with wet grass, without beds 
or* covering, in the height of the rainy season, so you may imagine 
our commissariat was at too low an ebb to afford brandy for bueh a 
purpose ! 

Note by Mr. Blyth. This communication from Capt. Sherwill is 
the more interesting, since the total demolition of Madam Merian’s 
account of a bird-eating spider in Surinam, by Mr. W. S. McLeay, 
in the * Proceedings of the Zoological Society,* 1834, p. The species 
would appear to be an Epeira, most probably undescribed, and re- 
markable for the “ bright yellow colour’* of its web. 


Note on an Inscription from Oujein ; by RXjendralIl Mittra, 
Librarian, Asiatic Society. 

Sometime ago Mr, R. N. C. Hamilton of Indore presented to the 
Asiatic Society a fac-simile of a Grant discovered in digging a ruin in the 
vicinity of Oujein. The character of the Inscription is the Kutila of 
the 10th century, engraved on two tablets of copper the last of which 
has on it a figure of Gadi^da, the vehicle of Vishnu. The style is 
extremely pompous and figurative, quite characteristic of the age in 
which it was written, and the document itself is imperfect as a 

* A Eectarinim apparently, and probably N. ona/iea.— E. B. 
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legal record, giving neither the bonndaTy of the donation, nor the 
name of the country over which the donor exercised^ his authority. 
The fact, however, of a Hindu monarch granting the revenues of a 
village in the vicinity of Oujein, for the use of a goddess in that dty, 
in the year 1036 Samvat, seems to throw some light on the course of 
succession of the Chohan kings of Malwa. 

The catalogue recorded by Abul Fazl, {Jpin Ahhaty^ VoL II. 
p. 51,) places the whole of the Chohan dynasty, extending to about 
140 years, between Jag-deva and Maldeva, the latter of whom, it is 
said, was dethroned in the year 866, A. C., by Sheikh Sh&h, father 
of Ala-uddin. It is, however, stated by the same authority that Aid- 
uddin was a minor in the year 1037, thus making the reign of the 
Sheikh last for nearly 172 years ! 

The grant under consideration records a list of four kings, the last of 
whom lived 57 years before Ald-uddin, and bestowed a village in the 
vicinity of Oujein ; if this circumstance would authorize the belief that 
he was a ruler of that country, the four kings named in the grtmt 
would fill up the hiatus between Maldeva and Sheikh Shah, and divide 
among themselves the greater part of the 1 72 years which Abul Fazl 
gives to the Sheikh alone* 

It is difficult to determine if Vakpati raj, the last prince of the grant, 
was a scion of the noble house of the Ghohans, or if Rrishna-rdj 
Deva, the first on the list, was the immediate successor of Maldeva, and 
it is evident from the sanction of Budraditya to the grant that Yakpati 
was not an independent sovereign, notwithstanding his ultra-regal title 
of Mahdrajadhir&jai the fact, however, of his authority in Oujein 
entitles him to a place in the blank between Maldeva and Sheikh Shah. 

The names, arranged in the order of succession in connection with 
Abul Fazl’s list, stand thus : — 

Maldeva, 866, A. C. (A. F.’s list.) 

Erishna-raj Deva. 

Vairisinha Deva. 

Siyaka Deva. 

Amoghaversa Deva, alias Takpati-rdj Deva, alias 
Vallabhanarendra Deva, 980, A. C. 

Sheikh Shah, (A. F.’s list.) 
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Dhanna Riji Sand, ViMcr daring the minority of AM-ud^ (1057), 
who put him to death. 

Inscription. 

H H wf*! ^ 5 ilfl « ^ J5 at 

qnif^ri*! 4lt^y 4H.I «in (nai«i 

mit*?! tr miaii 

^TtVr^xg^ Tng ?: ii irernTfr^ »nrnn^- 

fjnrsr ^ 'l^M a <iM^ «< uKi »? i^ gnR- tT<»iWfr<«ir frwi- 

t‘?^'tn?fnnTC»nTfT^ 
TrTTiiTWTfR^T^ ’sitH^T^^^^dxRrrfwR ^- 

fnfare- 

xTTJnTPi;. tET?T«?:T^5( ^ )R'T’[ <4iftiiiff«nMisr«r- 

ir^T^ 1 ^rf^?T ?r^T«i<i*<9irfH: 

^rT?fy«h« 4 ^HT^j^OTipifiir 

?TtHJr?fniCT^Tftrt?:^TfVR'fT^iT^f^^ ^ifir* 

^ =5’iftf^fe<n7r*T%j*itHT’Rir 3n|f?rirr'9< m*3^s 

’irf^’ISlTsrT^Hnr: mxrftaRO 
v tgt fc qtT ■=!ft»i«(Tt’sr^^! 

^rsRTfVPTfir^fT^ ri'ti(tsi<u^(V(^ ^ 3ri ^wr?:^- 

WailT u0n(lp?« 

»TWT ri r « 4 if* i w^wnwrer 


478 Note on an iTueriptim from Ovjein, [No. 6. 

ir^Tn??Rr« i 

^jsr wftwwftTCH- 

th: ^ ^rs i w- 

WT KrsrftTJ ^n^wfiren^ ■sr^ ?r^ ’Rf^wH 

*H*TtT T*nfH ^ art'^AHlPl 1 fi ^RTW 

^i**nrf?nnfar mfV ii 

^ 1KWS TTfbn^nr^ II W^cfTHTf^ 
mfi lt f^ T^wt n jtT ^TT^ TTRWfj I ^4TT^nr Ni^ig^inJirt 
^ «inif in^sfttT wraths II Tfroi^r^ijt^sewTW 

xnwt^iT f^tQT! n icfii «. ■5153 

viif^xaj ^t»T^’gTf?w^4:T?Tt^?>T ra T^T ^ ^ 't ^ i ;t f^ <y 1 1 
«ftwTflnrf?n:TW?^ 0 


Translation, 

t- 

May the mask spots on the elegant little cheeks of Girija, resplen- 
dent as the gem kunda (1) shining in a cloud of envenomed (2) smoke, 
beautiful as the strong neck of Srikanthn, and comparable to Saihliika (3) 
(grasping) the ten millions of moons that are bound round the well- 
formed head (of Durga) ; — may they preserve you in prosperity ! 

May the trembling body of Murdri, whom the charming countenance 
of Lakshmi delighteth not, and the waters of the ocean softenetli not ; 

1. One of the inestimable treasures of Kuvera, the god of wealth. 

2. Lit. ** smoke generated by the burning of poison.'' 

3. Son of Siuhika, a demon with the tail of a dragon, whose head was severed 
from his body by Vishnu, but being immortal, the head and tail retained their 
separate existence, and being transferred to the stellar sphere, became the authors of 
eclipses, the first especially, by endeavouring at various iimes to swallow the sun 
and the moon."— FT i/sor. 
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whom not even the beauty of his own excellent and lotus-Uke form 
can pacify, nor the breath of the thousand-hooded Sesha (4) appease ; 
—of him who is frantic at his separation from Bddha : — may it protect 
you! 

The most venerable king of kings, lord Sri Krishnardja Deva was suc- 
ceeded by the most venerable king of kings, lord jS^ri Vairisinha Deva, 
whom succeeded the most venerable king of kings, lord Sri Siyaka 
Deva, who was followed by the most venerable king of kings, lord iSri 
Amoghavarsa Deva, alias Vakpati-raja Deva, beloved of the earth, Yal- 
labhanarendra Deva, the healthy. 

* * * Be it known unto all the brahmanas, regal officers, and lease- 
holding neighbours assembled in the village of Sembhalapura, which 
holds * * * Sri Mahayika, that in the year of Sam vat 1036, on the 
occasion of a lunar eclipse in the month of Kartika, we (of the city) of 
Bhagavatpura have, by this edict and water (5), at the request of Asini, 
the wife of * * * Sri Mahayika, for the promotion of the virtue and fame 
of* ourselves and parents, presented to her this village, with an area of 
two coss beyond its boundary, together with all its buildings, commons, 
rents and taxes, for the period of the duration of the sun, moon, 
earth and ocean, (in order) to (defray the expenses of) bathing unguents, 
aromatics, flowers, incense, lights, edible articles, public exhibitions, 
&c. &c. (necessary for the worship) of the most venerable Hatteswari 
Devi of Ujjayiiii, and for decorating her crystal-paved, temple. It is 
therefore the duty of the lease-holders of this place to pay to her the 
usual revenue, taxes, gold, &c. in obedience to her desires. 

This pious act, begun by me, involving as it does the good of the 
public, my descendants and successors ought to observe and uphold : — 
for it is said ; “ By many kings, Sagara as well as others, the earth 
has been governed. Whosesoever has been the land his has then been 
the fruit. 

“ The gifts which have been granted by formqf princes, conferring on 


4. The king of the serpent race, as a large thoasand-headed snake, at once the 
couch and canopy of Vishnu. Wilson. 

5. i. e. the* water mad^use of in the consecration of the grant. 

3 a 2 
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them TirtuCi wealth and fame, resemble orts and yomited food. What 
good man will resume them ?” (6). 

May they, who rehearse the munificence of my race, as well as those 
who do not, find this gift gratifying unto them ! and may they, knowing 
wealth to be as transient as lightning or like bubbles of water, uphold 
the bounty and fame of others ! 

R^ma the auspicious repeatedly beseecheth all the future rulers of the 
earth ever to preserve this public bridge of virtue for kings. 

Wealth and life are as unstable as water on a lotus leaf, knowing 
this and the texts above quoted, men ought not to efface the glorious 
deeds of others. 

The 9 th day of the dark lunation of Chaitra, Sam vat 1036. 

* * * * By order of * ♦ Sri Budraditya. Done by Sri Viikpati- 
raja Deva. 


6. From Mr. J. C. C. Sutherland’s version in the Journ. As. Soc. Vol. VllI, 
p. 486. • 
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ASIATIC SOCIETY OF BENGAL 

For Jvly, 1850. 


At a Meeting of the Society held on Wednesday, the 3d July, 1850, 

The Hon*ble Sir James Colyile, President, in the Chair, 

The Proceedings of the last Meeting were read and confirmed. 

The Secretary intimated that Mr. G. Udny had expressed his desire 
to withdraw from the Society on the expiration of the current quarter. 

Head letters — 

From N. O. Baillic, Esq., submitting for sale, a portrait of Sir 
William Jones, (said to be) by Sir Joshua Reynolds. 

Ordered that the Picture be returned to the owner as the Society 
cannot purchase it. 

From Rev. J. Long, forwarding a letter from Rev. G. G. Guthbert, 
Secretary, Church Mission Society, regarding Mr. Long’s application 
for 10 copies of the Bibliotheca Indica, for certain Vernacular Libraries 
established by that Mission, in different parts of Bengal. 

Ordered that Mr. Long’s request be complied with. 

From Babu Pedry Chand Mittra, Librarian, Calcutta Public Library, 
acknowledging the receipt of Nos. 25 to 29 of the Bibliotheca Indica, 
and No. 1 of the Journal foi; 1850. 

From W. Setoh Karr, Esq., Under Secretary to the Government 
of Bengal, the subjoined letter regarding the repairs of the Adinah 
Masjid. * 
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From the Under Secretary to the Government of Bengal, 

To Dr. W. B. O'Shaughnbssy, Vice President and Secretary to the 
Asiatic Society. 

Dated Fort William, Wth June, 1850. 

SiR» — In continuation of the letter from thia office, No. 457, dated the 2d 
April, I am directed by the Deputy Governor of Bengal to inform yon that 
His Honour has been pleased, as a preliminary measure recommended by 
the Military Board, to sanction an outlay of Us. 500, for the purpose of 
clearing the jungle round the Adinah Masjid of Panduah. 

2. The Officiating Executive Officer of the 4th Division having repre- 
sented that elaborately carved pieces of Sculpture are constantly being carried 
away from the Masjid in question, the Superintendent of Police has this day 
been requested to instruct the Joint-Magistrate of Maldah, to endeavour, by 
all lawful means within his power, to prevent the spoliation of this monument 
of antiquity. 

1 have the honor to be, Sir, 

Your most Obedient Servant, * 

W. Sbton Karr, 

Under Secretary to the Government of Bengal, 

From R. W. G. Frith, Esq., offering for sale a large collection of 
Insects from various parts of India. 

Resolved — that the thanks of the Society be returned to Mr. Frith 
for his offer, and it be intimated to him that under the present state 
of their finances, the Society are unable to purchase the collection. 

8. From Col. J. Low, Edinburgh, regarding the antiquities lately 
despatched by him from Penang. 

Ordered that the Antiquities be returned to Col. Low’s Agents in 
Calcutta. 

9. From Dr. Roer, Secretary, Oriental Section, submitting certain 
Propositions of the Section, for adoption by the Society. 

To Captain F. Hayes, Secretary, Asiatic Society. 

Sir, — ^Dr. Ballentyne having offered a translation of tile Sahitya Darpana 
for publication in the Bibliotheca Indica, I have the honor, by direction of 
the Oriental Section, to request the sanction of the Society to his proposal. 
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The Shhitya is a well known Sanscrit work on rhetoric, f(irrag a view of 
the various kinds of composition in Sanscrit, and would be of great interes 
to the student of Sanscrit literature. 

The Section also recommend the reprinting of the text. It has been pub« 
lislied before by the Committee of Public Instruction, but is now out of 
print, and a new edition will be acceptable, and meet with a ready sale, as it 
is a text-book in the Government Sanscrit Colleges. 

I forward the undermentioned Sanscrit books, which the Section propose 
to be purchased for the Library. 

I have the honour to be, Sir, 

Your moat obedient Servant, 

E. Roer, 

Co^ Secretary i Asiatic Society, Oriental Department. 

Howrah, July, 1850. 


5 copies of Kadambari, 2d pt. at 2 Rs., 10 0 0 

1 copy of Dasa Kumara Charita, 2 0 0 

1 ^ ditto Yaiyakarana Gliushana, 10 0 

I ditto Skukhya Tattvakaumudi, 1 0 0 


Co.’s Rs 14 0 0 


To Captain ¥. II a yes. Secretary, Asiatic Society. 

Sir, — By direction of the Oriental Section I have the honour to return 
the letters from Messrs. Lassen, Biirnouf* and Muller, and to submit tlie 
suggestions of the Section thereon, for the approval of the Council and the 
Society. 

2. With reference to Dr. Miiller’s letter the Section would propose, 

1. That the Society should subscribe to 10 copies of each of the works 
intended to be printed by Dr. Goldstuecker, the cost to be charged to the 
Oriental Fund, as it has been done on a previous occasion concerning Dr. 
Weber’s edition of the white Yajur V^da. 

Those works are : , 

1. Jaimani’s Phrva Mimansa S(itra. 

2. Mddhava’s Nyaya Mkla Yistara. 

3. Kumkrila’s Tattva Yarttika. 

2. That Professor Brockbaus be presented with a copy of the Bibliotheca 
in return of his presentation of the Kathk-Sarit-Skgara to the Society. 

• 

* The letter from Professor Bnmouf, I find, has not been returned to me. 
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3. With regard to Professor Lassen’s complaint that the 14 numbers of 
the Bibliotheca and Dr. Hseberlin’s Anthology have not reached him, the 
Librarian states, that he had despatched them last year along with other 
books per ** Lord Auckland,*’ The Section think it therefore advisable, that 
Messrs. Allen and Co. should be addressed on this subject, as well as on the 
cause of delay which appears to have taken place on several other occasions 
concerning the delivery of the books forwarded to them by the Society. 

4. The Section recommend that those parts of the letters which refer to 
literary subjects be printed in the Proceedings. 

I have the honour to be, Sir, 

Your most obedient servant, 

E. Rorr, 

Co^ Secretary, Asiatic Society, Oriental Department. 

Howrah, 1st July, 1850. 


Extract from a letter of Professor Cur. Lassen, dated the Srd April, I85O4 

My dear Sir, — I received some days ago from Mr. Kmnig the Gth volUrac 
of Raja Radhakant Deb’s Sabda-Kalpn-Druma and Dr. Hroberliu’s Sanscrit 
Anthology. Of the 14 numbers of the Bibliotheca Indica, the box contained 
only those, bearing the address of Mr. K<cnig, wdiile those which the Asiatic 
Society had intended to favour me with, were wanting. I cannot doubt that 
these books 'were despatched from Calcutta, and must therefore believe, the 
neglect lies with Allen and Co., to whom 1 will write immediately ; but I am 
much afraid, that 1 shall not get the books. This is most vexatious to 
me, as 1 feel greatly disappointed by being deprived of this collection, of 
which I cannot expect the Society to spare another copy for me. How 
slowly, in general, books from India reach us, you will perceive from the fact 
that I have only now received the February number for 184[>, of the Journal 
of the Asiatic Society, and of Mr. Hodgson’s latest writings 1 have as yet 
seen nothing. You will much oblige me by thanking the Asiatic Society in 
my name for Dr. Ilmberlin's Anthology, and Raja Radhakant Deb for the 
Gth volume of bis Sabda-Kalpa-Druma. 

I am very sorry to learn from your letter of the Sth January last, that 
neither the first part of the second volume of iny Indian Antiquities, nor your 
diploma, together with the first numbers ^of the Journal of the German 
Oriental Society, has reached you. The former had last summer already 
arrived in London, as the Royal Asiatic Society acknowledged its receipt, 
and its non-arrival in Calcutta must likewise be ascribed to the neglect of 
the booksellers. 1 will in future despatch the books for Calcutta vik Ham-* 
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burg, and shall feel obliged, if you will do the same with the books, sent to 
me from Calcutta, under the address of J. Esmarch in Hamburg, who will 
safely forward them. 

In the number of my Journal, now being under the press, 1 have given 
due praise to the publication of the Bibliotheca Indica by the Asiatic Society, 
and have also pointed out your share of merit in this undertaking. 1 am 
very glad to hear, that my proposition to publish the second part of the 
Naishadha has met with your approval. 

1 continue without intermission my work on Indian Antiquities. The 
printing of the next part will probably commence in the course of this year. 

Extract from a letter of Dr. M. Muller, dated Oxford^ 9Qth 
March, 1850. 

My dear Sir, — You will have probably received before this, 1 hope, the 
first volume of my edition of thq Rig Veda. It was ready in October last, 
and 1 had given orders to despatch the copies destined for India. Mean« 
while I went to Germany, and on returning to England after five months, 1 
found that the copies for India were despatched only a short time ago. I 
hope, however, that they have now safely arrived there, and that my edition 
will meet with the approval of the learned in India. On my return I was 
delighted to find the books which you so kindly sent me, viz. the Bibliotheca 
Indica, to number 2d (February, 1849), the Indian prints, and the 6th 
volume of Raja Rkdhkkant Deb’s Sabda-Kalpa-Druma. Pray tender my 
best thanks to the Society and to the R^ja. 1 cordially thank you for your 
kindness, and congratulate you on your indefatigable efforts in publishing 
the Bibliotheca. The works you have selected are most excellent and useful. 
Should you be able to add also the Taittariya Safihita, you would satisfy all 
our wishes ; but whatsoever you may give us, it is welcome to us here in 
Europe. ♦•♦♦*♦** 

The labours in Sanscrit go on vigorously in Germany. Of Lassen’s Indian 
Antiquities the first part of the second volume has only as yet appeared ; 
soon, however, the second part will be ready. Bopp is engaged in writing a 
Comparative Essay on Accent. You will have probably received the fifth part 
of his Comparative Grammar. Weber is rapidly proceeding with his Vajasa- 
neyi Safihita. His Journal * Indian Researches’ contains likewise a good 
deal of interesting material. Stenzler’s edition and translation of Yajna- 
valkya is very useful and correct. Bemfey is printing a Sanscrit Anthology, 
and Hster has published a kind of Sanscrit spelling book. Great and 
important works are expected of Dr. Goldstuecker, especially his edition of 

3 R 
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Jaimani’s Piirva Mim^nak Sutras with Shvara’s comminentary, and Mhdhava’s 
Nyhya Mala Vistara perhaps also the Tantra Varttika of Kumhrila. These 
works are of the highest importance for the history and further elucidation 
of the doctrines of the Vedas, and much information may especially be 
derived from them concerning ceremonies. 

Kumhrila abounds with interesting details of Indian antiquity and the 
reviving critical knowledge of Indian philosophy which has exhausted its 
ingenuity in the Vedas. The diihculty in his undertaking is, as usual, the 
expense, no bookseller being disposed without a subscription to enter upon 
so great an undertaking. And still all these works are of the greatest import- 
ance for our oriental researches. Do you think, the undertaking would 
meet with any support in India ? The printing of Madhavas Xyaya Mala 
Vistlira, of whicli interesting extracts are given in his introduction to the Rig 
Veda, will be immediately commenced, and the continuation of his labours 
will depend upon the success of this work. If the Asiatic Society would 
patronize the undertaking in the same way as they have done Dr. Weber’s, 
a great service would be done to all of us. I saw Burnonf in Paris. He is 
engaged in completing the second volume of his Buddhism. I am sorry to 
say, his health is not as good as one would wish for the interests of science. 
Very great expectations are entertained of his history of southern Buddhism. 
Nothing else is doing in Paris for the Sanscrit, with the exception of Langlois’ 
translation of the Rig Veda, of which the second volume is out already. 
Professor Wilson’s translation of the same work has far advanced in print- 
ing. Here, in England, all oriental interest is concentrated in the decypiier- 
ing of the Babylonian and Assyrian inscriptions by Major Rawlinson. He is 
now publishing the results of his labours, and is a niun upon whom one can 
place reliance. Bournouf had likewise made many researches on this subject, 
but has given them up on discovering, that the language is Semitic, which 
is not his especial line of study. Many of the geographical names which 
Rawlinson now reads, had been discovered by Burnouf already two years 
ago, without, however, his publishing them. In Berlin the work of Professor 
Lepzsius on Egypt, of which the first volume has appeared, creates great sensa- 
tion. He is now occupied with a phonetic work which is to form the basis 
of a general system to represent by writing the sounds of Oriental languages, 
and the adoption of which w^ould much advance Oriental science. We may 
come at last to an understanding on this subject, if each of us would agree to 
give up individual habits and customs. In India esfiecially, I should think, 
the waut of a systematic and general representation of Oriental words must 
be felt, and it would be a great thing, if after so many abortive attempts a 
general alphabet could be at last adopted. 1 will semd you the work as soon 
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as it appears. Perhaps you may be able by your position, to contribute to 
its adoption by the Asiatic Society. This reminds me of Dr. Goldstueker’s 
desire of becoming n member of the Asiatic Society, and of receiving regu- 
larly a copy of the Journal as well as of the Bibliotheca. The subscription 
might best be paid to Allen and Co. 1 have the same wish for myself, but 
am afraid, the expense may be too much for me. Pray, inform me of the 
amount of the subscription, and whether it is not less expensive to subscribe 
to the Journal only, which 1 am anxious to receive regularly. Arc there still 
to be had in India complete copies of the Asiatic Journal ? and what is the 
price? Here we can only procure single numbers, and at a very high price. 
Nor are the Asiatic Researches anywhere for sale, and if you should find an 
opportunity of obtaining a complete set, I trust, you will think of me. Profes- 
sor Broekhaus in Leipzig has charged me with the following commissions for 
you. He does not think fit under the present circumstances to go on with 
the publication of the Katha-Sarit-Sagara, and should feel delighted if you 
would complete this work in the bibliotheca Indies. He is also very anxious 
to obtain a copy of the Bibliotheca. He has, some years ago, sent his edition 
of {he abovementioned work to the Asiatic Society, but has never been 
informed of its arrival in Calcutta. With regard to the Ramfiyana which 
you once intended to publish, Gorresio has completed his edition of the text, 
and the Italian translation, notwithstanding the Sardinian discomfiture, is to 
be continued. On an early occasion I will send you j^20 from the Royal 
Library at Berlin. Dr. Pertz, the Librarian, avails himself, with the sincerest 
thanks, of tbc permission of the Asiatic Society to have MSS. copied, and has 
fixed that sum for the commencement. No further part of jihe Nirukta by 
Roth has appeared, but a commentary has been promised. The Sanscrit phi- 
losophical books which you so kindly got for me, are very interesting, and 
ought to be translated, is nothing done in India fur the Yoga philosophy ? 
which until now has been so undeservedly neglected. How is it with the 
Brihad Devat^ of Sonaka? Is no MS. of it to be had in India? In Berlin 
there is one full of interesting matter, but too incorrect for publication. 
Likewise Saunaka’s Cliuturadh) aya and the Pratisakhya to the Atbarva are 
rare MSS. which I should like to possess, if they are obtainable. 

Excuse my troubling you with so many wishes. I fear, my letter has 
become a heap of requests and questions. I shall, however, be well satisfied 
without your replying to all of them, only let me hear soon again of what 
you are doing iu India for Sanscrit literature. 

Ordered that the recommendations of the Oriental Section be adopted, 
and Dr. Roer be recjyiiested to make any suggestion he may think 
fit with reference to the Society’s Agents in London. 


3 R 2 
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10. From R. Watson, Esq., forwarding a slab of flexible Sandstone, 
presented by Capt. Douglas. 

1 1. From M. I’Abb^ J. M. T. Guerin, presenting to the Society a 
copy of his work on Indian Astronomy. 

After some desultory conversation regarding the Society’s Museum 
of Economic Geology, it was moved by Rev. J. Long, seconded by Mr. 
Mitchell and resolved — 

That the Council be requested to procure from Mr. Piddington, as 
Curator of the Museum of Economic Geology, a report of what he has 
done in that Department during the last twelve months. 

The Librarian and the Zoological Curator having submitted their 
reports, the meeting adjourned. 

Confirmed 3rd, August, 1850. 

J. W. CoLViLE, President. 

Fletcher IIayeb, Secretary. 

Report of the Curator Museum of Economic Geology for July, 1849.* 

Geology and Mineralogy, — We have received from Captain Ommanney, 
Executive Engineer, 3(1 Division, a box of specimens, with a paper describing 
the site at which they were found, which may be thought worth printing in 
the Journal. From the description given 1 am inclined to suppose these 
stones form part of the ruins of some attempt at a barrage of a river for the 
purpose of irrigfition, and that the wells described by Captain Ommanney 
are those belonging to an ancient subterranean water course, the kan^ 
naughtsf of the Persians, which are more or less known from Affghanistan 
and Persia to Constantinople, which city is still dependant upon them for 
much of its supplies of water. 

Mr. Wm. Theobald, Junr. has sent us a miscellaneous collection of Indian 
and European rocks, minerals and fossils, out of which we shall be able to 
select a number of good ones, either as new varieties or duplicates, for our 
Cabinets. 


* Having been mislaid, this Report was not published along with the pro- 
ceedings for July, 1849. 

t 1 do not know of any remains of them described in India, but it is difficult to 
suppose that the followers of the Mogul Emperors did not bring with them, and 
practice, the art of constructing these ; and that, as her<;, the attempts often failed 
by the caprices of our Indian rivers. 
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Our old and zealous contributor Dr. Spilsbury sends us a large lump of 
the Magnetic Diorite described in my paper in tbe Journal for this year. 
He states also that the discoverer is Captain Jenkins, lOtb Madras Infantry. 

He mentions also a fine slab of Dendritic Sandstone but this is not yet 
received*^ though dispatched a year and a half ago I 
lie also presents a Hippopotamus’ scull from the neighbourhood of Nur- 
singhpoor, but minus the lower jaw ; for which he is indebted, he says, to 
Mr. Gheyne, a Madras Medical Officer ; and a portion of the lower jaw of an 
elephant of a kind totally unlike any of the preceding from the Nerbudda, 
and which lie thinks resembles the £. insignis of Cautley and Falconer. 

It was dug up (he says) at Beltarree Ghat on the Nerbudda, a site from 
which 1 sent specimens years ago. Vide As. Jour. Aug. 1834, p. 389. These 
two specimens were sent in to Captain Elliot, the Deputy Commissioner of 
Nursinghpoor, and by him placed at my disposal.” 

Economic Geology . — I have put into the form of a paper for the tJournal, 
my examination of an orange-coloured soil sent from Sikkim by Dr. Camp* 
bell, where it is used as a cure for Goitre. 

Captain Campbell B. A., Comiftissary of Ordnance, Saugor, Biindlecund, 
has sent us a large collection of 128 specimens of rocks and ores, and of 44 
specimens of clay of various kinds. These have not yet been examined. 

Dr. Spilsbury has also procured for us from Dr. Macintire, Residency Sur- 
geon, Nagpore, specimens of the various Sarny stones (see Journal : Proceed- 
ings, Jan. 1845,) used in the polishing work of the arsenal there, as 
Country Emery.” The following is an extract from Dr. Macintire's chit 
sent by Dr. Spilsbury. 

” By this day’s banghy I send you a packet of small specimens of the 

different kinds of Sarny stone procurable. I have numbered them 1, 2^ 3, 3, 

* * 
3, 4, 5, 6, so that you can select those you require. I can then send you any 
* 

quantity. The first five specimens are found in a quarry at a village named 
” Pohorah” about 60 miles to the right of the Raepore and Calcutta road. 
It is a regular Koorrun” quarry, and these stones are taken from it to differ- 
ent parts of the country as an article of trade by Brinjarras and other people. 
They are found in strata as 1 have numbered them, i. e. No. 1, is under the 
surface, No. 2, under that again, and then come the different kinds of No. 3, 

marked with the No. 3, is 1 believe found under all tbe others and there 

♦ • 

was too much water in the quarry to see what was under it. All these are 


* It has since arrived. 



490 


ProeeedinffB of the Asiatic Society^ 


[No. 6. 


used in the arsenal here as ** Samy stone” by the native Sicklegliurs, and in 
addition to them they use 4, 5, and 6, none of which were found at Pohorah. 
1 (fare say however they are to be had there if a careful search could be 
made. The Commissariat supplies the arsenal with all these kinds under the 
name of ** Country Emery.*’ It is purchased in the bazaars, where it is 
brought by the Brinjarras, Beparries, &c. &c. No. 6 is called by the Madras 
Sickleghurs the real “ Samy stone,” because it will scratch or cut tempered 

* 

steel. Next to it, in their estimation, comes 3, all the rest are good enough of 

their kind and do well enough for cleaning brass work. Pohorah is situated in 
a hilly country. The only hill however known to contain these stones is the 
one in which the quarry is. Not far from it is a hill containing ‘ soap-stone’ 
some of which the people brought to me.” 

So far Dr. Macintire’s chit. — The stones however are of two different 
classes and have no relation to Major William’s Samy stone which is an 
Agalraatolite, and rather used, it would seem, for burnishing. But in the 
eight specimens Dr. Macintire furnishes us with, are two new varieties for 
our cabinets, one of which is very remarkable ; the specimens are as follows : 

No. 1. Decomposing Fibrohte. 

No. 2. Common white Corundum. 

No. 3. Grey mottled Fibrolite. 

No. 3. Mottled Corundum. 

* 

* 

No. 3. Black Corundum ! 

* 

Nos. 4 and 5.* Common rose and lilac coloured Corundum. 

No. 6. A very fine white Corundum. 

The Black Corundum is a very remarkable variety, and though distinctly 
giving the re-action of the Corundums before the Blowpipe, i. e. the Sapphire 
blue glass with nitrate of cobalt, 1 have failed to detect iron or manganese 
in it. We must wait for a supply of it to know what the colouring prin- 
ciple is. 

H. PiDDINGTON, 

Curator 9 Museum Economic Geology, 
Report of Curator, Zoological Department, for July Meeting, 1850. 

SiB, — The donations which I have now to Record consist of, 

1. The skin of a young Assamese Goral, resembling that of an adult for- 
merly received, and both diflering from the ordinary Himalayan Goral in 
being of a bright rufous colour. Presented by Major Jenkins, of Gowhatti. 
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2. Thirty-five additional species of land and fresh water shells, from vari- 
ous parts of India, presented by myself. 

1 have the honour to be, Sir, 

Obediently Your’s, 

E. Blyth. 

July \st, 1850. 


Library. 

The following additions have been made to the Library since the June 
Meeting. 

Presented, 

Statistical Report of the district of Cawnpur ; by Robert Montgomery, 
Esq. Calcutta 1849, 4to. — B y the Government of the North Western 
Provinces. 

A Dictionary, English and Panjabi, Outlines of Grammar, also Dialogues, 
English and Panjabi, with Grammar and Explanatory Notes, By Captain 
Starkey, 8rd Regiment, Sikh Local Infantry ; Assisted by Bussowa Sing, 
Jemedar. Calcutta, 1849, 8vo. — B y the Govbrnmlnt of India. 

Memoirs of the Royal Astronomical Society, Vol. XVllI. London 1850, 
4to. — B y the Society. 

Monthly Notices of the Royal Astronomical Society, Vol. IX. — By the 
Society. 

Astronomie Indienne Tapres la doctrine et Ics Libres Anciens et Modernes 
des Brainmes sur T Astronomie, I’Astrologie et la Chronologie suive de 
I’Exaraiii de rAstronomie des Anciens peoples de POrient et de I’explication 
des priucipaux monuments Astronoraico-Astrologiques de I’Egypte et de la 
Perse, Par M. L’Abbe J. M. F. Guerin. Paris 1847. 8vo. — B y the 
Author. 

The Calcutta Christian Observer, for July, 1850. — By the Editor. 

The Oriental Baptist. No. 43 . — By the Editor. 

The Upadeshaka. No. 43.— By the Editor. 

Tattvabodhini Patrika. No. 83. — By the Tattvabodhini' SABHA^ 

Meteorological Register kept at the Surveyor General’s Office, Calcutta, 
for the month of May, 1850 . — By the Deputy Surveyor General. 

Journal of the Indian Archipelago for April, 1850 . — By the Editor. 

Two copies of the same. — By the Government of Bengal. 

Oriental Christian Spectator for May, 1850 . — By the Editor. 

Satyhrnava. No. 1. — By the Rev. J. Long. 

Citizen. Nos. 1 and b. — By the Editor. 
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Exchanged. 

The Athenaeum. Nos. 1173« and 1175 to 1177* 

Purchased. 

The Annals and Magazine of Natural History for April, 1850. 
Khdambari, Vol. 11. 5 copies. 

Tattvakaumudi, 1 vol. 8vo. 

Baiyakaranabhusana Sara, 1 vol. 8vo. 

Dasakumara Charita, 1 vol. 8vo. 
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August 1850. 

The usual monthly meeting was held on Wednesday^ the 7th instant^ 
at half-past 8 p. m. 

The IloN*BLE Sir James W. Golvile, President, in the Chair. 

The proceedings of the July meeting having been read and con- 
firmed, the Secretary stated that Lieut. Stubbs and Mr. H. B. Alexan- 
der had intimated their desire to withdraw from the Society. 

The following Gentlemen were named for ballot at the next meeting : 

Rev, W. Smith — ^proposed by Bev. J. Long, and seconded by Capt. 
Smith. 

Lowis Stuart Jackson^ Esq. — proposed by Mr. J. B. Colvin, and 
seconded by Henry Bogle, Esq. 

Bead letters — 

From J. Cassella, Esq., Consul General of H. M. King of Sardinia, 
forwarding a copy of a work entitled Rapport sur les Etudes Chf^min 
de fer de ChamhSry d Turin, presented to the Society by Professor 
Christofaro Negri, President of the University of Turin. 

From Capt. Kittoe, relative to a communication regarding his 
researches into the ruins of Sarnath, in Benares. 

It was proposed by Mr. J. B. Colvin, seconded by Mr^ Jackson and 
resolved — 

That the substance of Capt. Kittoe’s letter be forwarded to the 
Secretary to Government, North-Western Provinces, with an expression 
of the Society’s sense of the interest that attaches to any Bescarch into 
the antiquities of Silrndth, and of its hope that the Government of the 
North-Western Provinces will be pleased to give such assistance as may 
be in its power, to the prosecution of Capt. Kittoe’s enquiries. 

hrom F. L. Beaufort, Esq., forwarding some bricks with Arabic 
inscriptions, from an old building near Jessore. 

From Joseph Power, Esq. Principal Librarian, University Library, 
Cambridge, communicating the thanks of the University for a copy of 
the Sanscrita Anthology and the first 14 Nos. of the Bibliotheca 
Indica, presented to it by the Society, and requesting to be supplied 
with the continuation of the last named work. 

3 s 
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Communications were received^ — 

From 6. Buist, Esq., Bombay, on the Encrustations of Steam Boilers 
and Pipes in India. 

Ordered for publication in the Journal. 

From Major J. Hannyngton, Chota Nagpur, Tables of Mortality 
according to the experience of the Bengal Civil Service, with values of 
annuities, assurance, &c. 

From Mr. Blyth, Remarks on the modes of variation of nearly 
affined Species or Races of Birds chiefly inhabitants of India. Ordered 
to be printed in the Journal. 

From Dr. Roer, Secretary, Oriental Section, submitting a report of 
the Section respecting Dr. Wise’s History of Tipperah. After some 
discussion, Mr. J. R. Colvin proposed — ^That the Secretary communicate 
with Dr. Wise to ascertain his authority for receiving the History 
transmitted by him, as a History which the Rajas of Tipperah them- 
selves consider to be an authentic record of the origin of their family, 
and of the succession of Rulers of the Tipperah Raj. 

The motion having been seconded by Mr. Mitchell, was carried. 

It was further proposed by Mr. Jackson, seconded by Dr. Roer, and 
resolved — that the Bengali Chronicle of the Rajas of Tipperah be 
made over to the Rev. J. Long, with a request that he will re-examine 
it, and submit to the Oriental Section such parts or notices of it as he 
may consider of such historical or other value as to be deserving of 
publication. 

From the same, suggesting, in reply to a reference from the Society, 
that a copy of the Bibliotheca Indica be presented to each of the fol- 
lowing institutions, namely. 

University of London. 

Edinburgh. 

■ - ■ ■■■" Utretcht. 

Leyden. 

■ ■ - — Berlin, 

. Bonn. 

American Oriental Society. 

Asiatic Society of Ceylon. 

■ ■ of Hong Kong. 
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For all the nbore comniimications and donatioDS^ the thanka of fhe 
Society were voted, and the meeting adjourned. 

Confirmed 4 th September, 1850. 



W. Jackson, Vice-President, 
F. Hayes, Secretary, 


Report of the Curator, Zoological Department, for Ati^nst Meeting, 1850. 

To the Secretary of the Asiatic Society, 

Sir, — 1 have only on this occasion to report the arrival of a large bo 3 ^ of 
skins of mammalia and birds collected in the Kandian territories by Dr. 
Kelaart, of the Ceylon Medical Service. They are sent to me privately for 
comment, with permission to present certain specimens to the Society ; and I 
propose to draw up a paper of descriptions of some of them for pablication 
in the Society’s Journal. 

1 have the honour to be. Sir, 

Your’s obediently, 

^ E. Blyth. 

Asiatic Society's Room, Aug. 80, 1850. 

Library. 

The following additions have been made to the Library since the last 
meeting. 

Presented, 

Rapport sur les Etudes du Chemin de fer de Chamb^ry a Turin, et de la 
Machine proposee pour executes le Tunnel des Alpes entre Modane et Bar- 
donncche par M. le Chevalier Henri Mans: et Rapport redigp au nom de la 
Commission chargee de I’exainen de ces etudes par M. le Chevalier Pierre 
Paleocapa, Turin 1850. fol. — Presented by M. Christofaro Negri. 

Report of the Revenue Administration of the Lower Provinces, for 1847-8^ 
(fol. Pamphlet). — By the Government of Bengal. 

Futtehgur-Nameh, by Halay Rae, Deputy Collector. (Urdu.) — Present- 
ed BY Sir Henry Elliot, Kt. 

Report by the Secretary, on the Proceedings of the Bombay Geographical 
Society for 1840-50. — By G. Buist, Esa. 

A few Remarks on certain Draft Acts of the Government of India, com- 
monly called the ** Black Acts.” By Ram Gopaul Ghose. Calcutta 1850, 
8vo. pamphlet. — By Babu Ra’jendrala'l Mittra. 

A Letter to J. C. Melvill, Es4>» Secretary to the East India Company, on 
the Grand Exhibition of Art to be held in London, in 1851, as connected with 
the manufactures and raw produce of India. By J, Tailor, Esq. 1850, 8vo. 
pamphlet.— By the Author. 

✓ 


382 
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Journal of the Indian Arcbepelago, for May, June and July 1850.-— By 
THE Editor. 

The Oriental Baptist, No. 44 . — By the Editor. 

The Calcutta Christian Observer, for Aug. 1850.— -By the Editors. 
Upadeshaka. No. 44. — By the Editor. 

Tattvabodbini Patrikh. No. 84. — By the Tatty abodhini' Sabha'. 
Annual Report of the Tattvabodbini Sabbk, for the Bengali year 1771> — 
By the same. 

The Oriental Christian Spectator, for June 1850. — By the Editor. 
Meteorological Register kept at the Surveyor General’s office, Calcutta, 
for the month of June 1850. — By the Deputy Surveyor General. 

Purchased, 

Comptes Rendus. Nos. 12 @ 20 of 1850. 

Journal des Savants for January, February and March 1850. 

Annals and Magazine of Natural History, for June 1850. 
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September 1850. 

At a meeting of the Asiatic Society held on the 4th instant — 

Welby Jackson, Esq. Vice-President, in the Chair. 

The Proceedings of the preceding meeting were read and confirmed. 

The following gentlemen, having been duly proposed and seconded 
at the last meeting, were balloted for and elected Members. 

Jtev. W. Smith, 

L. S, Jackson, Esq, 

Notes were recorded from Dr. Macrae and Rev. S. Slater, withdraw- 
ing from the Society. 

Read a letter from W. Jackson, Esq. presenting a copy of a work 
on the Statistics of Agra, by C. C. Jackson, Esq. 

The Secretary submitted an application from Mr. H. Roberts, Assis- 
taut to the Zoological Curator, soliciting an increase of Salary, also a 
note from the Council, stating that under the present state of the 
Society’s Funds, they do not think themselves justified in recommend- 
ing any increase of Salary to Mr. Roberts. 

The Librarian and Zoological Curator having submitted their usual 
monthly reports, the meeting adjourned. 

Confirmed, 2nd October^ 1850. 

Welby Jackson, Vice-President, 
Fletcher Hayes, Secretary. 

Report of the Curator, Zoological Department, for August, 1850. 

Sib, — M y present Report records the presentation of the following dona- 
tions. 

1. Babu Rkjendra Mallika — A dead Lemur, the skin and skeleton of 
which have been prepared. 

2. Raja Pertab Chand Singh — A recent specimen of a Shark. 

3. Capt. Berdmore, Madras Artillery, Moulmein. A collection of skins 
chiefly procured at Mergui. Among them is that of a Squirrel which does 
not exactly tally with any previously examined. In the bird class, it adds a 
very beautiful Malayan Owl, *Symium seloputo, (Horsfield,) to the Society’s 
collection; and there are specimens of the young of Stumia sinensis, a spe- 
cies stated by Mr. LesBj>n to inhabit the Malayan peninsula and Cochin China 
as well as China. Also specimens of Argus giganteus and Euplocomus ignitus, 
^ther of which magnificent Qallinacete had previously been observed so far 
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to the north.* And Capt. Berdmore has sent examples of Colhcalim (the 
edible-nest building Swiftlets) from the Mergui Archipelago, both skins and 
examples in spirit, with the nests and eggs, the former old and of inferior 
quality. The species resembles C. hrevirostris, (McClelland,) but is larger 
than 1 had previously seen. I may further remark that 1 am indebted to 
Capt. Berdmore for some living specimens of the new Duck described in 
A, S. XVIII, p. 820, by the name Sarcidiomis ? leucoptenis ; but it proves 
to be a typical species of Casarca, 

1 have the honour to be. Sir, 

Your*s obediently, 

E. Blyth. 


Library. 

The following books have been received since the last meeting. 

Presented, 

The Report of the British Association for the advancement of Science, for 
1849. — Presented by the Association. 

Statistics of Agra; by C. C, Jackson, Esq. — Presented by W. Jack- 
son, Esq. ^ 

The Calcutta Christian Observer, for September 1850 . — By the Editors. 

The Oriental Baptist, for September 1850 . — By the Editor. 

The Oriental Christian Spectator, for July 1850 . — By the Editors. 

Upadeshaka. No. 45 . — By the Editor. 

Journal of the Indian Archipelago, for May and June 1850, 2 copies. — 
By the Government of Bengad. 

Meteorological Register kept at the Surveyor GeneraPs office, Calcutta, for 
the month of July, 1850. — By the Deputy Surveyor General. 

The Tattvabodhini Patrika. No. 85. — By the TATrvABODiiiNi'SABHA'. 

Rajabyabastha, or a Bengali Translation of Mr. Beaufort’s Digest of the 
Criminal Law of Bengal. By Uemachandra Mukarjya of Janai. — By the 
Translator. 


Exchanged, 

The Athenasum. No. 1120. 

Purchased, 

Bopp’s Comparative Gi;fimmar, Vol. 111. 

Wallace’s Memoirs of India. 

Fliigel’s German Dictionary. 

Edinburgh Review, No. 182. • 

Annals and Magazine of Natural History, No. 31. 

Comptes Rendus, Nos. 21 @ 25, for June 1850. 

Journal des Savantsi for May and June. * 

* Hardwicke erroneously states that A* gigawteus inhabits Sylhet. Vide MS^ 
in British Museum. 
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Conspectus of the Ornithology of India, Burma, and the Malayan 
Peninsula, inclusive of Sindh, Asdm, Ceylon, and the Nicobar 
islands."^ — By E. Blyth, Esq* 

Fam. VULTURIDiE.+ 

Gidh, H* : Shukuni, Beug. : Gid, or Gerni 
(Tickell). 

Subfam. VULTURINJS. 

Genus Vultur, L. (as restricted). 

72. V. MONACHus, L. (Edwards, pi. 290; Tem., PL CoL 426; 
Gould’s B. E, pi. 2). 

Syn. V. cinereus et V. cristatus, Gmelin. 

F. arrianus, Lapeyr. 

V, imperialis, Temminck. 

V, vulgaris, Baudin. 

V, niger, Brehm. 

JEgypius niger, Savigny. 

Had. Mountainous parts of Europe aud Asia ; Himalaya. 

* Continued from p. 342. 
t The restricted Vulturtda; divide into 

1. VuLTVRiNJ!:. Com (Ti-ising the genera Ftf /^ur and Of 

2. GvPTNiE. Oypt and Gyphierax, 

3. Sakcorhamphin^. Sarcorhamphta, Cathariet, and Neophron, 

No. XLIII. — New*Seeies. 3 t 
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Genus Otogyps, G. R. Gray. 

73. O. cALvus (Tem., PI. CoL 2). 

Syn. Vultur calmis^ Scopoli. 

F. ponticerianus, Daudin. 

Molla Gidh (‘Priest Vulture’), H: LaUmdta Shuhini 
(‘ Red-headed Vulture’), Beng. 

Hab. India generally : common. Tenasserim provinces. 

Subfam. GYPIN^E. 

Genus Gyps, Savigny. 

71. G. FULvus (PL Enl. 42G). 

Syn. Vultur fuhus, Ginelin. 

V. persicus^ Pallas. 

V. mlgaris et V. percnopterns, Daiidin. 
r. (dhicolHsj Linderen. 
r. trincaJos, Bechstcin. 
r. indicus apud Jerdon, CntaL 
V. Kolhei (?)y Daudin. 

Gyps mlgarisy Savigny. 

M(fM deo (‘ huge giant’), of Mahrnttas ? 

II AB. Monntainons regions of the Old World: Himalaya; mi 
well ascertained as an inhabitant of S. India. 

Remark. Ornithologists are much divided in opinion as to whether 
at least two distinct, though closely affined, species exist in G. fulvus 
and G. KolLei of authors. Dr. A. Smith reganii? them as the same, 
as does also Mr. G. R. Gray (in his second and improved edition of 
the Catalogue of liaptores in the British Museum (1818). Still more 
recently, M. Degland also identifies them, remarking that — “Le 
Chassefente de Levaillant, et Ic F. Kolhei quo M. Temminck lui 
rapportc, mais quo le Docteur Riippell regarde comme une espece 
parfaitement distinctc, me paraissent appartenir Tune et 1’ autre au F. 
fulvus — the various figures referred to by different authors, accord- 
ing to this naturalist, representing one and the same species in different 
phases of plumage. On the other hand,, M. Alfred Malherbe, in his 
Faiine Ornithologique de la Sicilies p. 20, refers to G. fulvus and 6?. 
Kolhei as “ cspeccs parfaitement distinct (ainsi quo Ton peut s’en 
convaincre en examinant les nombreux sujets donucs au museum 
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de Franckfort-sur-Mcin, par M. Ic Docteur Riippell) ;**'*' and M. 
Tcmminck gives their differences as follows, admitting both into the 
European fauna. The Chassefiente (G* Kolbei)^ according to this 
naturalist, may be distinguished at all ages from the true Vautour 
Griffon (G.fiilvm) by the shape of the feathers on the wings and 
under-parts, all of which arc rounded at tip, whereas in the Griffofu 
the same feathers are long and acaminaled ; the ruff also is not so 
long nor so abundant. General colour of the plumage of G* Kolhei 
pale caf6-au4ait or isabelline, often (or according to age) varied or 
margined with brown more or less deep. The adult is almost wholly 
of a whitish isabelline ; whereas the plumage of the adult Griffon is 
light brown throughout. The crop of the Chaase-fiente is of. a deep 
brown, the head and neck covered with dose flat down. A flue adult 
in the Society’s museum from Algeria (received from IM. Malherbe) 
accords with this description ‘of the Chasse-fienie ; while a young 
bird from Nepal (in much worn plumage) seems to correspond with 
XhnwGriffon* Dr. Schlegcl classes the Chassefimte as a permanent 
variety of G*fuJvm^ terming it Vullnr fiilims Occident alie. 

Lastly, Mr. John Cassiu, in his notes on the Vidtaridce in the 
collection of the Academy of Natural Sciences of Philadelphia (pub- 
lished in the ‘ Proceedings’ of that Academy for IS 11), p. 158), re- 
marks finally on the question as to the plurality of species confounded 
under G. fulvusy that — “ In the present case the nui^hcr of speci- 
mens” (IC!) '*is not sufficiently large to warrant a coiidusion, bu?. 
they appear to present uniformly different characters enougli to induce 
the opinion that the following arc spccilically distinct; — Gyps fiilvus^ 
(Grn.) ; 6\ Kolhei (Daud.) ; G, indicus, (Tern.) ; and 6\ (enuirosli is, 
(Uodgson) though he afterwards expresses a doubt with regard tu 
the correct identification of the last, and believes the G, indictis, (Tern.), 
to be from Africa! Mr. Jerdon, however, considers that M. Tein- 
minck’s plate of his Vultur indicus represents the young of G. hengn- 
len^isy (Gmclin). 

75. G. INDICUS (Gray and Mitchell, ///. Gen* Birds, pi. 3). 

Syn. Vultur indicus, Sbopoli aud Latham. 

* Dr. Kappell himself, however, now considers tJicm to be the same. \'i Ic Lio 
Systematische uel/ersicht dsr Vuyel Nord^oU Afneus &c. p. 9. 

3 T 2 
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V. tenuiceps et tenuirostris^ Hodgson. 

Has. India and Malay countries. 

Bemari. This is the only Vulture which we have seen from the 
Malayan peninsula, and it appears to be common in open country 
throughout India, never (that we have observed) coming into towns or 
populous neighbourhoods. Like G.fulvus, it has 14 tail-feathers, 0. 
hengalemis having constantly but 12 and it is remarkable for the 
elongation of the ceral portion of the bill, and narrow form of the 
head, as compared with G. bengalensis; the bill and head of G.fulvus 
being intermediate. Its plumage much resembles that of G.fulvus; 
but old birds have merely a few small scattered downy tufts on the 
black naked neck. The original description of this species by Sonnerat 
refers to an individual of the second year. 


76. 6. BENGALENSIS (Hardwicke’s III. Ind. Zool.). 

Syn. Fultur bengalensis^ Gmelin (the young), 

V. indicus, Tern, (young, apud Jerdon in epistold). 

V. chagoun^ Daudin i 
V. leueonofus, Gray J 

Hab. India generally : Tenasserim provinces. A summer visitant 
in Afghanistan. Very abundant in populous neighbourhoods, about 
the outskirts of towns and villages, and occasionally even alighting in 
the streets, shewing little fear or distrust of the passers-by.f In the 
open country it is replaced by the preceding species. According to 
Siippell, G. bengalensis also inhabits Sennaar. 


Subfam. SARCORUAMPniNdS. 


Genus Neophron, Savigny. 

77. N. PERCNOFTERus (PI. Enl. 407, 429). 
Syn. Fultur perenopterus, L. (nec Pallas). 
F. leucocephalus et F. fuscusj Gmelin. 


* From the Parrots and Birds of prey until we come to certain Pigeons, there 
is no other instance of the number of tail-feathers exceeding twelve. 

*1* On one occasion, when a number of these Vultures had descended in the Socie- 
ty’s compound at sight of some flesh, I observed a particularly fine adult, which I 
directed an attendant to entice by throwing to it morsels of meat nearer and nearer, 
when it was taken without difficulty by the hand. On seizing it by the wing, the 
Vulture struggled to escape, but made no attempt at defence. Its companions, 
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F. ginginianus et V. albus, Daudin. 

F. meleagris, Pallas. 

F. fuscus, Boddacrt. 

V, leucocephalus, Brisson. 

Percnopterus agyptiacus, Stephens. 

Sungra, or Sund/t, (‘ sharp-scentcd/) Sindh (Barnes). 
Has. Warmer regions of Europe, Asia, and Africa : abundant 
on the plains of India ; rare and accidental below the tideway of the 
rivers in Lower Bengal. A summer visitant in Afghanistan. 


Fam. GYPAETID^. 

Genus Gypaetos, Storr. 

78. G. HEMACHALANus, Iluttob, J. A. S. Ill, 522. 

G. harbatus or ten tails (?), Schlegel and Pr. Bonap. 

• Urgul, Masuri (Hutton) : Kajir, or Fumai^ Kabul 

(Burncs). Golden Eagle of English residents in 
the Himalaya. * 

Has. Himalaya ; Afghanistan. 

Bcinarh. There appear to be three closely affined species or races 
of Lammergeyers, namely G. harbatus of the Alps and higher moun'* 
tains of S. E. Europe and probably Asia Minor, — G^ meridionalis, 
Brehm, of N. Africa and found also on the Pyrenees and in Sardinia, 
— and the present Asiatic race distinguished by a pectoral band, in 
general conspicuously developed, and which would appear never to 
occur in the others. G. meridionalis is recognized as a permanent 
variety of G. barbatus by Dr. Schlegel, equivalent to his distinction of 
Circus Sykesii from Circus cinerascens ; but M. Hcgland regards it as 
insufficiently distinguished, it being merely of inferior dimensions and 
less robust. 

however, immediately took the alarm, bat withoat going away, and would not be 
enticed near enough to allow ot a second capture. It is remarkable that during 
some years these Vultures come much more into the town of Calcutta than in other 
years ; for, in general, they are little seen except about the abattoirs and place of 
cremation. 
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Tribe. NOCTURNiE.* 

Fam. STRIGIDiE.t 

Huluy Jaghal^ and Bum (Pers.), H. ; Uutum^ and Pencha^ 
B. ; Based, Cingh. 

Subfam. BUBONINiE. 

Genas Bubo, Sibbald.J 

79. B. ORiENTALis (PL CoL 174, 229). 

Syn. Strix orientalis, Horsfield. 

£>. sumatrana, Raffles. 

S. strepitans, Teniminck. 

B. et lluhua nipalensis, Ilodgson. 

H, pectoralis, Jerdon.§ 

lluhua and Huhu, chil, (* Howler* ?, or ‘ Howling Kite’ ?,) 
Nepal (Hodgson) : IJman, Malabar (Jerdon). 

Hab. S. E. Himalaya ; S. India ; and Malay countries. 

80. B. BENGALENSis (Gould’s * Ceiitury,’ pi. 3). 

Syn. Otus hengalensis, Franklin. 

Bubo caveareus et IJrrua envearea, Ilodgson. 

Ghughu, H. (Jcrddn).ll 

Hab. India generally ; Afghanistan : but not met with below 
the tideway of the rivers in Lower Bengal. 

* Vide p. 317. 

f The Owl family primarily divides into three sabfamiliesi viz. 

1. BuDONiNiE. Comprising all the species with or the * lluriicd 

Owls,’ inclusive of Nyctea which has distinct thougii small aigrettes. 

2. SuBNiNiE. AthenCt Syrnium, and their numerous (and chiefly in- 
termediate) affines. 

3. Stbigin^h:. Phodilusj SI fix (as now limited), and Glaux. 

We have been assured of the existence of nuno maximus, Sibbald, in the 
Himalaya, in addition to B. bengalensis, Ketupa flavipea, &c., but have seen no 
specimen. Mr. Gould has seen it from China. 

§ Bubo pectoralis, (Jerdon), from the Himalaya, is given as a distinct species 
from B, orientalis (v. nipalenns) from Java, in Mr. John Cassia’s Catalogue of 
the StrigidiE in the collection of the Academy of Natural Sciences of Philadelphia 
(1849). 

II In Bengal, this name is applied to the Doves (Turtur), In cither case, 
it derives evidently from the voice. So, also, HulUj 11., Ulula, latin (whence 
UluloJ, and Owl (and howljf English, Ac. Again, II., UUuk, Beng., for 
the llylobates hoolock. 
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81. B. COROMANDER (Hardw. IlL Ind. Zooh, — very bad). 
Syn. Strix coromandra^ Latham. 

Urrua umbrata, Blyth. 

IIab. India generally. 

Genus Asio, Brisson. 


82. A. OTUS (PL EnL 29 ; Gould’s B. E. pi. 39). 
Syn. Sfrix oius, L. 

S, aoloniensis, Gmelin. 

£>. deminuta, Fallas. 

Otus albicoHis, Daudin. 

0. eiiropamst Stephens. 

O. communisy Lesson. 


0. vulgaris^ Fleming. 

O. sylvesfriSf arhoreus, ot gracilis^ Brchm. 

O. fVilsonianuSy Lesson, 'i 
O. amerlcanus^ Bonap. j 

IIab. Europe and N. Asia; IlimaLnya; N. Africa; N. Am'^rica? 
Retnark, The N. Amcriean race, regarded as distinct by some 
authors, is considered by Mr, G. E. Gray to be identical with that of 
the Old World. Vide Brit. Mus. Catalogue of Itaptores (1848). 


83, O. HRACUYOTUS (PL EnL 438; Gould’s B. E, pi. 40). 

Syn. Strix hrachijotns, L. 

nlulQi tegolius, ct accipitrina, Fallas. * 

S, arcticuy Sparrmau. 

S. tripennisy Schrauk. 
i8. paluatris, Sinies. 

S, caspia, Shaw. 

hrachyura^ Nilsson. 

Otuspalmtris et agranus, Brehm. 

Chotd Ghughu (‘ small Owl’), 11, (Jerdon). 

IIab. Europe, Asia, Africa, and N. aild S. America. India 
generally, \isiting the plains in winter. 


Genua Scops, Savigny. , 


84, Sc. Aldrovandi, Ray (Gould’s B. E, pi. 41 ; Jerdon’s IlL Ind. 
Orn. pi. 41, chesnut variety). 

Syn. Strix scops, L. 
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S. zorca et giu^ Scopoli. 

8, pulchella^ Pallas. 

S. carniolicay Gmelin. 

8. ephialteSy Savigny. 

iS. hakhamcena (?)y Pennant. 

Scops europcmsy Lesson. 

Sc. senegalensisy Swainson. 

8c. capensisy Smith. 

Sc. sunia (chesnut variety), and Sc. pennata (grey variety), 
Hodgson. 

Sc. malayanusy A. Hay. 

Sc. rutihiSy Puchcran, Rev. Zool. &c,, 1849, p. 299. 

Ephialtes spilocephalus (?)y Blyth, the young? 

Otus (Scops) japonicuSy et 0. (Sc.) africanuSy Tern, (apud 
G. B.. Gray). 

Chitta gul (‘ small Owl* ?), Telinga (Jerdon) : Ckugad kusial, or 
Su7i7ja kusialy Nepal (Hodgson). 

IIab. Europe, Asia, and Africa : in Europe migratory. 

Ranark. In India, Burma, &c., this species assumes a phase of 
plumage very commonly, which does not appear to have been ever 
observed in Europe, and in Africa but rarely;* though frequent also 
in Sc. asio of N. America, and a similar variation (though to a less 
extent) occurs likewise in Syrnium aluco, as well as in some of the 
Podargi. It is characteristic neither of age nor sex. The phase 
referred to is a bright chesnut-rufous colouring, more or less deep, with 
the markings sometimes nearly obsolete, except the black tips of the 
ruff and under- scapularies, and some streaks on the breast and flanks, 
the belly and lower tail-coverts continuing white with the usual mark- 
ings. The aigrettes (so far as we have seen) are always rufous in 
Indian specimens ; and there is generally a strong tinge of this hue 
upon the wings. We continue to doubt whether Scops spilocephalus y 
nobis {J. A. S. xv. 8), should not rather be considered a distinct species, 
even after examination of a second specimen ; and an Ephialtes gymno* 

* ^c. TUtiluSy Pucheran, is from Madagascar ; und M. Alfred Malherbe mentions 
a specimen from Algeria d’un roux vif raye de noir et de cendre.” Catal. Rais, 
d*Oi8. de VAlgeriCy p. 8. An Algerian specimen sent by that gentleman to the 
Society’s museum has a considerable admixture of rufous In its colouring. 
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podus^ 6. R. Gray, M8.^ from India,’’ is retained as distinct in Mr. 
Gray’s second catalogue of the Raptores in the British Museum. 

85. Sc. SUPERCILIARIS? {PL CoL 21 

Syn. Strix stiperciliaris (T)^ Vieillot (vide Rev. ZooL &c., 1849, 
p. 19). 

rufescens^ HorsOeld. 
iS. Sonneratii (f)y Temminck. 

Ephialtes sagittata^ Cassin. 

Uad. Malayan peninsula and archipelago. (Not India.) 

86. Sc. LEM FIJI {PL CoL 99). 

Syn. ^trix lempijL Horsfield. 

S. noetula^ Reinwardt. 

Scops javanicuSf Lesson. 

Se. lettia, Hodgson. 

Sc. lettioides et griseus, Jerdon. 

LempijL Java (Horsfield) ; Tharkudi Chugad^ or Lattya 
Kudyal, Nepal (Hodgson). 

Has. In different varieties, India, China (7), and the Malay 
countries. 

Remark. Specimens of this bird from the sub-Himalayas, Asam, 
Sylliet, Arakan, and the Tenasserira provinces, are generally (but not 
always) larger than those from S. India and Ceylon, while examples from 
the Malay countries are, for the most part, deeply tingeS with rufous - 
brown. 

Genus Ketvfa, Lesson. 

87. K. FLAVIFES. 

Syn. Cultrunguis fiaoipes^ Hodgson. 

Hab. Himalaya only (so far as hitherto observed). 

88. K. CEYLONENSis (Hardwicke’s III. Ind. ZooL) 

Syn. Strix ceylonends^ Latham. 

S. LeschenauUiL Temminck. 

S. HardwickiL Gray. 

S. dumeticola^ Ttckell. 

Cultrunguis nigripes^ Hodgson. 

* Unfortunately, we l^ve never seen tbe Planches Colorii^es of M. TemmincSk | 
the only copy in Calcutta being, to us, inaccessible. 
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Ulu (generic), H. ; dso Amra ha Ghugu, H. (Jerdon) : 
Hutam (generic), Beng. ; Tee-dooh^ Arakan (Phayre). 
Hab. India generally ; Ceylon ; Asdm ; Arakan ; Tenasserim 
provinces ; very common in Lower Bengal. 

89. K. JAVANENSI8, Lesson (Tem., PL Col. 74). 

Syn. Strix ketuput Horsfield. 

S. ceytonenaia apud Temminck. 

Tamba^ or Ketomho Ratanapye; Hanta, Pelow, Ma- 
layan : Bio ketuput Java. 

Hab. Malayan peninsula and archipelago : rare in Arakan.* 

Subfam. SURNIN^. 

Genus Athene, Boie. 

90. Ath. cucuLoiDES (Gould’s ‘Century,* pi. 4). 

Syn. Noetua cuculoideBt Vigors. 

N. auriharhia^ Hodgson. 

Deee^gweL Arakan (Phayre). 

Hab. Himalaya ; Asam ; Arakan ; Tenasserim provinces ; China 
(Chusan). 

91. Ath. radiata. 

Syn. Strix radiata^ Tickell. 

Athene erythropterua, Gould. 

Noetua perlineata^ Hodgson. 

N. cuculoidea apud Jerdon, CataL 

Ath. undulatua apud Blyth, J. A. S. XI, 457. 

Jungli Choghud, H. (Jerdon) : Chotd KdLpanchd (‘small 
Death-Owl’), Beng.; Ckugad, Nepal (Hodgson). 
Hab. Most parts of India ; Sub-Himalayan regions ; never on 
the alluvium of the Gangetic delta, but appears immediately this is 
quitted in a westerly direction. 

92. Ath. malabarica, Blyth, J. A. S. XV, 280. 

Syn. Ath. caatanoptera apud Jerdon, Supp. 

Hab. Malabar. 

♦ Mr. Cassin gives “ India" as the locality for a specimen of this bird ; but we 
have never heard of its occurrence on the western side of the Bay of Bengal, and 
know but of one instance of its being obtained so high as in Arakan. 
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93. Ath. castanotub, Blytb, Museum Catalogue. 

Syn. Ath, castanoptera apud Blyth, J, A. 8. XVj 280. 

Pancha Baaed (‘small Owl’), Cingh. 

Has. Ceylon (where common).* 

94. Ath. Brodibi. 

Syn. Noctua Brodiei^ Burton. 

N, tuhiger et Athene badia^ Hodgson. 

Has. Himalaya. 

95. Ath. brama {PL CoL 68). 

Syn. Striae brama, Temminck. 

Noctua indica, Franklin. 

N, tarayeneie, Hodgson. 

KAturid Pencha, (‘ wood-Owl,’ i, e. that hides in cavities 
of wood), Beng. ; Khukhuaat, Upper Hindustan; 
Chugad, or Choghud, H. ; Pungla, Mahratta. 

Hab. India generally to foot of Himalaya; As&m; Sylhet ; 
extremely common in Lower Bengal: Persia (as about £rzeroum).t 

Genus Ninox, Hodgson. 

96. N. scuTELLATus {PL CoL 289). 

Syn. Strix acutellata. Baffles. 

8, hireula, Temminck. 

8, lugubrie, Tickell. ^ 

Ninox nipalenaia, Hodgson. 

Athene malayensis, Eyton. 

K&l Pencha (‘Death-Owl’), Bengal: Choghud Beara 
(‘ Hawk Owl’), H. (Jerdon) : Kheng-boop, Arakan 
(Phayre) : Baja Walt, Malayan. 

Hab. India generally ; Ceylon; Burmese and Malay countries ; 

* The Malayan At A, eastanopiera, (Horsfield, y. spadieea, Reinwardt), is men. 
tloned as an inhabitant of the Tenasserim proyinces by Dr. Heifer, and he is pro- 
bably correct ; bnt as Nos. 91, 92, aod 93, are nearly affined to Aik. cattanoptera, 
we must consider the Tenasserim species as needing satisfactory determination. 

t Ath. FSILODACTYLA, (L., ^ud Boie), y. Strix noctua, Retcius, S, nudipea, 
Nilsson, 8» pasaerina apud Latham and Temminck, Ath, bactrianua, Blyth, J. A, S* 
XVI, 776, &c., inhabits middle Asia, as Afghanistan and Tibet, but does not 
appear to haye been observed in the Himalaya. Strix peraiea, Vieillot, is probably 
a variety. Vide Beo, ZooL &c. 1849, p. 18. 


3 u 2 
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not rare in Lower Bengal. Madagascar (Dr. A. Smithi Afr. Zool*, 
p. 163). 

Genus Syrnii7m» Savigny. 

97. S. iNORANi (Gray’s III. Gen. Birds, pL 14). 

Syn. Strix indranee, Sykes. 

Ulula 1 et Bulaca newarensis, Hodgson. 

Bulaca monticola, Jerdon. 

Newar, Nepal (Hodgson); Loco Basaa (Marge Owl’), 
Cingh. (Layard). 

Has. Mountainous parts of India generally; Ceylon; Tenas- 
serim provinces ; Malayan peninsula. 

Remark. We are strongly inclined to suspect that there enlist two 
races of this bird, one of larger size peculiar to the Himalaya, the 
other alike in Central and S. India, Ceylon, and the Malayan peninsula. 

98. S. SELOPVTO (Tern., PL CoL 230). 

Syn. Strix seloputo, Horsfield. 

8. pagodarum, Temmiiick. 

Hab. Tenasserim provinces ; Nicobar islands ; Malayan penin- 
sula and archipelago. 

99. S. siNENSE ? (Hardw., IlL Ind, Zool) 

Syn. Strix sinensis (?), Latham. 

8. orlentalis, Shaw. 

Syrnium ocellatum. Lesson. 

Hab. Most parts of India, to foot of Himalaya; not Lower 
Bengal (at least below the tideway of the rivers). China ? 

100. S. ALVCo? (Himalayan variety). 

Syn. Strix aluco (?) et 8. stridula (?), Gmelio, &c. &c. 

Syrnium nivicotum, Hodgson. 

Hab. Himalaya ; Europe ; N. Africa ; Asia Minor (Stricklaud) ; 
Japan (Temminck). 

Remark. On comparison of numerous specimens both from Europe 
and different parts of the Himalaya, and varying much in plumage 
from both regions, we can no longer regard them as referable to more 
than one variable species, although Himalayan examples may generally 
be distinguished by their darker hue, and the u'^ually greater develop- 
ment of the transverse markings of the plumage. 



1 850.] Compeetua of the Otnithohpy of India. 5 1 3 

Subfam. STRlGINiB. 

Genus Phodilus, Is. Geoflfroy. 

101. Ph. dadius (Horsfield’a ZooL Res. in Java^ pi. ). 

Syn. Strix badia, Horsfield, 

Wowo-wiwi, or Kalong-wim^ Java. 

Eab. Nepal; Sikim ; Asam; Arakan; Tenasserim provinces; 
Malayan peninsula and archipelago. 

Genus Strix, L. (as restricted). 

102. Str. javanica, de Worrab (Gray’s III. Gen. Birds, pi. 15). 
Syn. Str.flammea of India and the Malay countries, auctoruin. 
IIab. S. E. Asia and its archipelago. Very common through- 
out India. 

Remark. This species is distinguished from Str. flammea, L., by 
its larger size and especially by its more robust feet and toes. 

Genus Glaux, Blyth. 

10?. Gl, CANDIDA (Jerdon’s III. hid. Om. pi. 30). 

Syn. Strix longimembris, Jerdon. 

Hab. Plains of India ; common : very rare on the mud-soil of 
Lower Bengal. 

Notk. Since the conspectus of Indian Falconid^ was published, 
the author has received several standard works from Europe, among 
which are the valuable publications of Dr. Kilppell, *the * Manuel 
d’Ornithologie’ of M. Temminck (ed. 1840), and the more recent 
Manual of European Ornithology of M. Degland. The following 
remarks occur on reference to these and other works. 

Falco lanarius, Schlegel, apud Degland, is by both of these au- 
thors identified with F. Fieldeggii, Schlegel, the African species which 
Mr. Strickland considers to be the same as F. hiarmicus v. peregrinoides^ 
&c. &c. (vide p. 319) ; and is not therefore the Indian F. juggur 
(our No. 17), the adult and young of which have been figured by this 
name in Gould’s ^ Birds of Asia.’ Dr. Buppell, in his list of the 
Falconid(B of N. E. Africa (1845),’*' retains as separate species F. 
peregrinoides. Tern., and F. hiarmicus. Tern., referring the latter to 
the subdivision Tinnunculus, while he assigns F. ehicquera to Faleo ;f 
* < Systematifiche Uebeiaicht der Vogel Nord^oat Afrikas,* &c., p. 11. 

% Dr. RUppell unites ffgpoiriorchis and Tinnuneulu$, as indicated by hb jdac- 
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and it is remarkable that he does not include HypotriorchiB euhbuteo 
in the list, though a migratory bird in Europe, and mentioned by Dr. 
A. Smith to occur at the Cape of Good Hope. 

No. 19. There is a Falco punicus, Levaillant, Exploration 
Scientifique de I’Alg^re, Oiseanx, pi. 1, 1847” (as cited by Mons. 
A. MaUierbe), which may perhaps be F. peregrinator. Dr. Hartlaub 
is disposed to think it a local variety of F. peregrinus.* 

No. 42. As it seems doubtful whether No. 41 is not the true 
Accipiter virgatus, (Tern.), of the Malay countries, a note of doubt 
should be placed after this habitat as assigned to No. 42. 

No. 61. As far as can be judged from Dr. Riippeirs figure of 
Buteo rufinus, this certainly would not seem to represent the common 
Indian Buzzard ; but we may suppose that Mr. G. R. Gray has good 
authority for the identification, although it does not appear from his 
last catalogue of the British Museum Raptores, that there is an African 
specimen of this bird in the national collection. 

No. 71* We can find nothing in the descriptions of Milvus aI'er 
by M. Degland and others, which docs not apply to the Indian M. 
govinda, and bear out Mr. Strickland^s opinion of their identity. In 
Proc. Zool. Soc. for 1834 or 1835 (we are necessitated to quote from 
memory), a recent specimen of M. ater shot at Erzeroum or Trebizond 
is described to have had orange-brown (?) irides, whereas those of the 
Indian Kite are dark brown. 

P. 317. The prior name Baza, Hodgson, should be substituted for 
Jviceda, Swainson, among the Pernina. 

Summary View of the Indian Raptoubs^ considered in relation to 
those of other regions. On glancing over the list of Indian raptorial 
birds, the faunist, familiar with European ornithology, cannot fail to 
be struck with the number of European species of Diurn^e which 
likewise inhabit India: — all, in fact, with the exceptions of a few 
stragglers from Africa or America, the Jer Falcons of the north (and 
even one of these we have admitted, on what appears to be satisfactory 

ing F. coneolor^ Tern., in the latter. — Since writing the above, we have been fortu- 
nate in obtaining a live specimen of F. ckicquera^ observation of which inclines 
us now to regard it as an aberrant Tinnunculus , — certainly not a Hypotriorchis. 

* ** Bericht iiber die Leistungen in der Natnrgeschicljte der Vogel wahrend des 
Jahres 1847,*’ p. 14. ^ 
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native testimony, as an exceedingly rare visitor in the N. W.)> nnd 
finally IlaUaUus albicilla^ Milvus regalist Archihuteo lagopus^ and 
Tinnunculus atsalon. The two last mentioned are known only as winter 
visitants in S. Britain, but all are more or less seen in N. Africa, and 
it is remarkable that Archihuteo lagopus is likewise met with at the 
Cape of Good Hope. We believe, too, that all of these are found 
throughout northern Asia. Certain European species, however, as Pemis 
apivora^ are severally replaced in India by closely affined races (perhaps 
not in all instances distinguishable) ; and the same is perhaps the case 
mthi^ilvus niger, and would have been averred of Buteo vulgaris^ 
only that the latter would itself appear to inhabit a loftier elevation 
than the common Indian Buzzard on the Himalayas and likewise the 
Nilgiris. With the Nocturne, on the contrary, the species appear 
to be throughout distinct in the two regions, save only Asia otus and 
A. hrachyotus^ and Scops Aldrovandi and Syrnium aluco ; though both 
of the latter are, in general at least, so far distinct in their plumage, 
tha^ the Indian race of each may be regarded as a marked variety, 
or as one of the many instances in which it is not likely that zoolo- 
gists will ever be agreed about considering as a distinct species or not. 
Again, of these four, Asia otus and the Syrnium are confined to the 
Himalaya, the Scops is widely diffused, and A, hrachyotus is an erratic 
winter visitor in the plains, by no means rare in Lower Bengal Of 
the non-European Indian species of Diurn^e, a few belong to the high 
table-lands of central Asia, and are little known on the Indian side of 
the Himalayan snows : such are Archihuteo hemiptilopus and Buteo 
aqnilinus and B. plumipes. Falco sacer appears to be a rare mid- 
Asian bird, scarcely perhaps more frequent in the Himalaya than in 
E. Europe. Other species inhabiting Europe and northern Asia which 
in India would appear to be peculiar to the Himalaya, are Aquila chry^ 
saUos^ Astur palumharius, and Circus cyaneus ; also Fultur monachus 
andi Qyps fulvus : and among the Nocturne (as before remarked) 
Asio hrachyotus and Syrnium alucot yar,* It is remarkable that 
there is not a single raptorial species common to India and Australia ; 
unless, indeed, the Indian Kite may yet prove to be identical with 
Milvus affinis^ Gould, Falco peregrinator with F. melanogenys, Kaup, 

* Perhaps also Bubo nuuDimus and Athene psilodactyla. Gypaetoe harhatue^ 
var., should perhaps be in like mauDer substituted for 6. himachalwm^ 
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and Basa Beinwardtii with B. eubcristata^ Gould : but many are 
common to India and the great Indonesian archipelago, and some 
to both of these regions and to Africa. Our list contains a few 
which are exclusively Malayan or Indonesian, e. g. Baza Reinwardtiu 
Acdpiter nUoides^ SpizaHue alhoniger^ Pontoaetus humilis^ and Scops 
auperdliaris (T v. rufescens) : other Malayan species reach only (so far 
as known) to the Tenasserim provinces, as Hierax fringillarius^ Buteo 
pygmceus (f)i aiii Symium seloputo; or still further to Arakan, as 
Ketupa javanensis ; or again further to the S. E. Himalaya, as PAo- 
dilus hadius; or the Himalaya generally (visiting the plains of Bengal 
and Upper India in winter), as Hypotriorchis severus. Of species 
more or less common to all India (in suitable localities) and Indonesia, 
being moreover peculiar to these regions, may be enumerated Falco 
peregrinator (?), Pernis cristata^ Astur trivirgatus, Acdpiter virga* 
tus (? hesra)t Micronisus hadius^* Spizaetus drratus, var., Ictinaefus 
malaiensis, Poliornis teesa,f Pontoaetus ictinaetus, Ualia'etus Ma^ 
cd (?), Ilaliastur indus^ and Milms godnda (?) ; also Otogyps cdfvus 
(?) and Gyps vidicus : and among the NocxuRNiE, Bubo orientalise 
Scops lempiji, Syrnium indrani, and Strix javanica* Others, again, are 
common to those two regions and to Africa, as Elanus mclanoptcruse 
Hcmatomis ehecla (bacha ?)e Blagriis leucogastery Gyps hengalensis, 
and Ninox scutellatus (Madagascar) ; or to India and Africa exclusive 
of Indonesia (7), as Tinnunculus chicquerue Aquila n<cvioidcSe and Buteo 
rufinus (?) ; to which may be added (though European rarities), 
Circaetus gallicuSe Circus Swainsonii, and IJieraetus pcnnatus. 

The species of raptorial birds peculiar to India are remarkably nu- 
merous, especially among the NocTURNi^ ; those, at least, which at 
present are only known to inhabit India. Some are very local, as Athene 
castanotus in Ceylon, Ath. malahancus on the Malabar coast, Ath. 
Brodid and Ketupa Jlavipes in the Himalaya; and of the three 
remaining species of Athene^ Ath. radiata is also peculiar but more 
generally diffused, Ath. brama extends into Persia, and Ath, euculoides 
is the only one we have seen from the eastern side of the Bay of Bengal, 
though in India it is confined to the Himalaya, and it spreads eastward 

* Found also in Afghanistan. 

* Or this should rather be considered a true Indian species, which extends its 
range into the Malayan peninsula and probably not much beyond. 
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80 far as Chnsan, and southward to the Tenasserim provinces.* Other 
fine Owls peculiar to India (or nearly so), are Bubo bengalensis and 
B, coromander^ Ketupa ceylonensis, and Symium sineme, pretty 
generally diffused, and the Ketupa only appearing (so far as we 
have seen) on the eastern side of the Bay of Bengal ; Glaux Candida is 
found chiefly in Central India and parts of Upper Bengal. Not one of 
these species appears to be known in the Malay countries, and we are 
aware of only Bubo bengalensis having been met with in Afghanistan. 
Of Syrnium indrani we have seen three examples from Malacca, whence 
may be inferred that this Indian species is there not rare, and probably 
also inhabits some of the islands. Of Diurn /£, the Himalayan Lam- 
mcrgeyer, if not distinct, is certainly a well marked variety, ‘found 
also in Afghanistan. Among the Falconidee, so far as we at present 
know, tlie following species are peculiar to India. Falco juggur. Baza 
lophotes, Spizactus Kieneri, Aqu/ila hastata ; the long-crestcd race of 
Spizactus cirratus ; Accipiter virgatus (? besra) ; Circus melanoleucos^ 
which inhabits all India and Ceylon, with Arakan and the Tenasserim 
provinces ; Ilierax eutolmos, from Nepal and Asam to Tenasserim ; 
//. melanoleucos^ Asam ; Spizaetus nipalensisy Himalaya and mountains 
of Ceylon, and perhaps identical with a Japanese species, as suggested 
by Mr. G, R. Gray. The genus Ilierax occurs only in the N. E* 
extremity of India ; and the various large fishing Eagles, excepting 
the Osprey, and perhaps Blagrus leucogaster, appear to be little known 
ill S. India. 

Several of the non-European Falconidae of India arc distinguished 
by an occipital crest, either rudimental or developed to a considerable 
length, and which is commonly held erect or nearly so; it is also 
generally accompanied by a peculiar style of marking of the plumage, 
exemplified esjiccially by the three gular lines from which Astur tri- 
virgatus takes its name.f These crested Falconid<e are Pernis cristata^ 
Baza lop 1 u)tes and R. Reinwardtii^ Astur trivirgatus^ the difFercnt 
Spizaeti, and Jlieraetus pennatus rudimentally ; some of which birds, 
as the first three and the rest respectively, exhibit little mutual 
affinity in other particulars. 

(To be continued.) 

* The Tenasserim Ath, eastanoptera apud Heifer is in need of further deter- 
mination. o 

t Accipiter virgatus (7 hesra) and nisoides exhibit the same gular lines uiiacoom- 
p^iried by an occipital crest. 

3 X 
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Additional Notice of the Shou or Tibetan Staff. B. H. 

Hodgson^ Esq. 

Sioce my recent account of the Tibetan Stag was submitted to the 
Society I hare been enabled, through Dr. Campbell’s kindness, to exa- 
mine another specimen consisting of a nearly complete head and horns 
with the skin on, and inclusive of the scull, which however wants 
the lower jaw. These are the spoils of a male, and a mature or rather 
aged male, as is evidenced by the inferior size of the horns, by the 
partially obliterated sutures of the scull, and by the well-worn canine 
teeth; and, as this magnificent animal is a tenant of one of the strangest 
and most interesting regions of the earth, 1 need make no apology 
for devoting a few more lines to the description of this second, and 
in some respects superior, sample of it. The skin is not entirely separ- 
ated from the scull, nor am I permitted wholly to remove it ; but 
the specimen, as it stands before me, affords satisfactory means of test- 
ing the characters, and obtaining most of the dimensions, of both Head 
and scull, and I shall accordingly give a summary notice of both, in 
completion of my prior paper on the Shou. 

The head with its integuments is about 18 inches long, of straight 
measurement from the snout to the occipital jut, and about 7 inches 
wide between the salient angles of the brows which project more 
to the sides than do the cheek bones and consequen.Uy exhibit the 
maximum of breadth. The bridge of the nose inclines to a curve 
or “ Bomaii” shape. The forehead is broad and flat, seeming to have 
even a slight dip or depression before the bases of the horns. The 
mufle, or nude extremity of the nose, is small but distinct, smaller 
than in any congener I ever saw, but yet unmistakeably developed. 
It occupies the space between the nostrils, and descends narrowing on 
the front of the upper lip, till at the margin or aperture of the mouth, 
the nude moist part of the lip is reduced to less than three quarters 
of an inch in breadth. The larmiers or suborbital fissures are of 
medial size, and nude inside as well as round their edges. They are 
much smaller than in the Rusas, but fally as large as in the Red 
Deer. The ears are remarkably long (9^ inches), narrow and pointed, 
and their copious lining of soft hair, not less than the limited mufle, 
indicates the extreme coldness of the animal’s abode. 
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The pelage, like that of every other strictly Himdlayan and Tibetan 
ruminant, has, as is evident from the covering of this head, a harsh, 
brittle, quill-like character, and probably, on the body of the animal, 
also a wavy structure ; for, on the head this last feature of such pelages 
is always wanting. The hair of the head is straight and copious, 
devoid, as usual, of the fine woolly subfleece proper to the body, 
and on the crown of the forehead it has a length of 3^ inches. The 
colour of the hair, like its quality, is that so common to the ruminants 
of Tibet, namely, a purpurescent or embrowned slaty blue passing 
into paler or grey slaty ou the less coloured parts, and terminated 
externally or tipt with fawn or luteous buff passing into canescent 
fawn. The orbits and lining of the ears are nearly or quite white, and 
the lips show a ruddy ccherous tinge void of any dark marks. ^ 

The scull, which is 1 7i inches long to the jut of the occiput and 
()^ inches wide between the outer angles of the orbits (in rectilinear 
measurements), has the frontals broad, flat and a little hollow before 
the* bases of the horns ; the orbits salient and extending laterally be- 
yond the zygomatic arches; the nasals compressed and somewhat arched 
lengthwise ; the cavities for holding the larmiers large and perforate, 
but less so than in the Rusas ; the horn-pedestals low and thick ; and, 
lastly, the occipital plane wide in proportion to its height, and oblate 
hemispherical in shaj>e. The horns, of a size greatly inferior to those 
priorly given, originate remotely from each other belo|r the summit 
of the frontals, spread very amply in their ascent, and recline a good 
deal before they begin to ascend. The colour of the horns is brown, 
and their surface is smooth. There are two basal, one central, and 
one terminal snags to each beam. The former or basal snags of each 
beam are proximate and parallel to each other, have an anteal external 
insertion, and a horizontal direction, with the tips of all four bent 
uniformly upwards. The two inner ones lean directly over the eyes 
and side of the face, and the two upper and outer ones run, almost 
parallel, outside of the former which they somewhat exceed in size. 

The central snag is the smallest of all, placed equidistantly from tlvc 
lower and upper snags, inserted on the outside of the beam, and di- 
rected forwards and outwards with the lip reverted, as in the basal 
snags. The apical snag also starts from the outside of the beam, but 
has an upward direction and little divergency from the beam, which 
•• 3x2 
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ii decidedly longer, though not thicker, than this terminal snag. The 
result is a simple fork instead of a crown of snags ; and, this being 
my third fine specimen so characterised, I have now no doubt that 
the simply forked summit is normal as before conjectured ; and also, 
that the species is identical with my afiinis, the trivial differences there- 
from, noticed in the prior sample of the Shou, being no longer forth- 
coming in this. 

The subjoined sketches and measurements complete what I have 
to report respecting the present sample of this splendid Stag. 

Dimensions of horns. 

Feet. Inch. 


Greatest length, along curve, 3 10^ 

Girth just above burr, 0 7f 

Chord of arc or bend of beam, 1 0^ 

Basal interval between burrs, 0 

Terminal interval between apical snags, 3 9 

Terminal interval between tips of beams, 2 C 

Dimensions of scull. 

Length, from symp. interm, to jut of occiput, straight,. . 1 5^ 

Length from symp. interm, to fore angle of orbit, 0 10^ 

Thence to jut of occiput, 0 8 

Greatest width between posteal angles of orbits, 0 

Length of series of upper molars, 0 4 J- 

Interval of foremost molar and the canine, 0 3 

Canine to front of jaw or symp. interm., 0 2 

Diameter of orbit, 0 2^ 

Extreme length of nasals, 0 6^ 

Ditto of frontals and parietals, 0 8 

Breadth of occipital plane, 0 5^ 

Depth of ditto, 0 4 

Teeth of upper jaw, IG 0 


P. S. The present specimen was killed in the district of Chiimbi 
which is more wooded and less arid than most other districts of Tibet. 
To the north Chumbi adjoins Ph^ri and other parts of Ding-cham vel 
Damson whence came the priorly described specimen of the Shou. 
Chfimbi is the basin of the Machti vel Torsha river which rises from 
the western flank of Chdmal^. 
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Translation of the “ Viehitra N&tak^* or “ Beautiful Epitome^** — a 
fragment of the Sikh Granth entitled “ the Book of the Tenth Pon^ 
By Captain G. Siddons^ Cavalry, 

Chapter 1. 

There is one God. 

Oh good and holy One I by Thy favour I commence this beautiful 
Epitome of the verbal declarations of the ten pddshahs.f 
To Thy power I am obedient with my whole heart, and shall com- 
plete this work if thou deigncst thine assistance. 

The praise of Time4 
Thou dwellest in Heaven and upon earth. 

Thou destroyest armies of wickedness, 

In war thou art ever victorious, 

« Ever Superior. 

Thy power is not only great, but perfect. 

Thy refulgence is incomparable. 

Thy brilliancy is illimitable. 

Equal to the Sun’s. 

Thou comfortest all who are virtuous, 

Thou correctcst every evil precept, 

• Thou puttcst to flight all iniquity : 

My hope is in thec^ 

Noble Creator of the world, all hail ! 

Who mercifully protectest the good. 

Who bestowest thy favours upon me. 

To thy second, all hail I 
Even one brightness 
Ungencrated, 

God above all gods. 

King above all kings 
Incorporeal, 

* N, Govind Sing, the last of the Padshahs wrote this Book, 
t The ten Fddsh&hs orGuru^are 1, Nanak, 2, Angad, 3, Amaradas, 4, Rdmadds, 
5, Arjun, 6, Hargovind, 7, Harkishan, 8, Teghbahadur,'^rHkr4hc 10, Govind 
Sing. 

t God the Sapreme Bling, is personified by or time. 
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* And 

and sitotless 
Parent of each age» 

Exterminator! I b6w to thee* 

Withotttliilj»atichangeable» eternal, boundless, never aged, peculiar, 
iiever infantile, never youthful, neither rich nor poor, invirible, un« 
marked, without colour, passionless, illimitable, without countenance, 
nameless, houseless, playing with fierce brilliancy, never hostile, with- 
out counterfeit, more devout than all Jogis, essentially pure. Invinci- 
ble, fearless, desired by all, never-fated, undisguised without commence- 
ment, yet infinite, perfect, bearing no enmity, primeval, friendly, filled 
with abundance, glorious, tranquil, without affection, without deceit, 
impartial, chaste, amiable and omnipresent. Vast, pure, invincible, 
ancient, before all that has been and that will be, who knoweth neither 
sorrow, nor anger, always new, unborn, aiding, well acquainted with all 
things. Thou knowest of the past, the present and the future, obedi- 
ence to thee, oh unchangeable One, never infirm. Obedience to thee, 
thou God of gods, thou King of kings, who desirest power from no 
one, thou eternal One, greater than all the potentates of the earth ! 
Indescribable, inexhaustible, friendly, sanctified amongst saints, desir- 
ing nothing, the chief of every enjoyment. 

Sometimes thou art as the principles of truth, of passion or of igno- 
rance. Sometimes thou appearest as a man, sometimes as a woman, 
immetimes thou art as au angel, at others, as a devil ; it often pleaseth 
thee to assume various forms. Sometimes thou blossomest as a lovely 
flower, or thou art a bee and goest thy way buzzing ; sometimes thou 
apeedest on the swift wings of the wind. Ilow can I tell of thee who 
art indescribable ? 

Sometimes as an echo thou reverberatest pleasantly, now as a hunts- 
upau thou killest with arrows. Sometimes thou art a stag, wh^ 
approaches the snare, sometimes thou art more beautiful than the 
of Love. No one can tell what form it may please thee to assume, nor 
where thou residest, nor what4i6gid8e thot^ wilt choose to go about in, 
npoe cau call tttee by thy name. Alasl how can I tell of thee, who 
^art indescribable 7 Thou, who hast no Father, nor Mother, nor 
brethren ; nor sons, nor grandsons. Thou, whd wast never nursed 








